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PORTABLE TOOL CASE 


EVERY INCH OF SPACE IS USABLE! 






Solid oak, except bottoms and sides of 





drawers; corners all dovetailed: drawers 







felt-lined, run on hardwood slides and have 


brass knobs. Brass spring lock and 2 flat 






steel keys, and a comfortable leather car- 








rying handle. Outside dimensions 15 5-8 
x 8 x 10 3-4 in., net weight 16 Ibs., boxed 
about 30 Ibs. Properly made, highly 









finished. 







$10 Each, net f.o.b. New York 
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50 to 150 Per Cent. 
Saving 















over ordinary lathe 
work, such as gear- 
blanks, fly-wheels, 
gas engine cylinders 
and similar work. 





28-in. Pond Rigid Turret Lathe. 


Two sizes of Pond Rigid Turret Lathes are regularly built, 21 and 28 in. In addition 
to chuck work they are also used to advantage on heavy bar work such as wrist pins, 
projectiles, ete. 

Cross carriage will run under the chuck, so that short rigid facing tools and boring bars 
can be used. 

Complete description with many illustrations tn our Catalogue ‘‘Pond Rigid Turret Lathes.’’ 





Steam or Air 


may be used to operate Bement Hammers. 









Single and Double Frame 
Single and Double Open Frame 
Board and Steam Drop 

Double Frame Steel Tilting 

250 to 40,000 Ibs. Falling weight 










Dies are cast steel, from a special mix- 






ture, and piston rods are nickel steel. 






Rams and guides are forged steel, the 






latter with carbon somewhat different from 






the former to prevent cutting. 






Foundations are simple and inexpensive. 






All hammers tested with steam before 





leaving our works. 











Write jor complete Catalog ‘‘Bement Hammers ”’ 1500-Ib. Double Frame Bement Hammer. 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 
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Gas Power Blowing Equipment at Gary, Ind. 


Essential Mechanical and Operative Features of the Indiana Steel 
Company’s New Gas Engine Installation for Blowing Furaces 





SPECIAL 


The almost exclusive adoption of gas 
engines at Gary for blowing the furnaces, 
as well as for electric service throughout 
the mills, represents the first decisive step 
in American steel manufacture toward 
full recognition of the development in gas- 
power equipment which has been going 
on for the last ten years. Outside of 
German practice, which has been so con- 
spicuously successful, the only forerun- 
ners of this great undertaking in America 
are the gas-power plant of the Lacka- 
wanna Steel Company, at Buffalo, and 





One of the blowing houses is now com- 
pleted and together with its section of the 
furnaces, is now in commission There 
will be three groups, virtually independent 
yet connected by a 5-foot gas main be- 
tween the various blower houses and to 
be used in emergencies. The air-blast 
lines are not connected however, but the 
low-service water mains and the air 
compressors by which the engines are 
started, are connected to all 

It is to be expected that in so large an 
undertaking some steam reserve would 


ae 
a" me 





CORRESPONDENCE 


as steam coils for oil-settling tanks and 
for preventing the holder, preliminary 
washers and gas valves in the various dis- 
tributing lines from freezing during cold 
weather. This boiler house is fitted for 
burning blast-furnace gas [his same 
steam reserve will be provided in each of 
the blowing houses to be built, as well as 
the electric houses, so that nothing short 
of a general disablement will cause the 
ever-dreaded stoppage of blast at the 
furnace tuyeres 


he 


The blowing suse contains eight gas 











the more or less experimental application 
by the United States Steel Corporation in 
the vicinities of Pittsburg and Chicago. It 
is not to be expected that so important a 
property as the Gary works would permit 
of the least uncertainty in the matter of 
gas-power application if such uncertainty 
existed, and it is, therefore, fair to as- 
sume that the experience of the United 
States Steel Corporation has been sig- 
1 


rally successful 


GENERAL VIEW “ N 
be installed, w st : l, more 
over, steam is ssit for starting 
the furnaces. | each group of furnaces 
there is a pia I O water-t ve boilers 
which supplies m to ap if steam 
blowing engines Ne blowing house 


: | ] + ; . | } Ts) 
a pair of 2000-kilowatt steam turbines 


the electric house; a steam-turbine-driven 


pump in the pump house; fire pumps; 
hydraulic pumps and steam for miscel- 


laneous purposes around the plant, such 


a \ tv 
“x per te 
\ 15,.000-Cl t 
ntemy] t 
s thre vas 
7 
Will ‘ w a Sp . ? 
it | ¢ rel esery rt 
~() aces e | re 44 100 ‘ I 
7 r hile TT TE } ' 
feet of Diast per minu te As each wing 
, .“ 
unit supplies 23,000 cubic feet of free air 


per minute the proportion ¢ f capacity will 











For the returning gas a clean- 
handling nearly 


be evident. 
ing plant 
176,000 cubic feet per minute is required. 
The gas for the hot-blast and steam-boiler 


capable of 


plant is only partially cleaned in the dust 


catchers and preliminary washers, which 
remove the greater part of the heavier 
foreign matter 


it is estimated that about 30 per cent 
of the blast-furnace gas produced is re- 


quired in the stoves, leaving 70 per cent 


available for outside purposes, or deduct 


loss in 
for 


ing 10 per cent. for boilers and 


washing, somewhat over 60 per cent. 


gas power. Consequently the secondary 
cleaning pfant of tower and Theisen wash 
ers needs to take care of only about 
105,000 cubic teet per minute Chis corre 


sponds to the capacity of seven tower and 
Theisen washers, leaving one unit of each 
in reser\ This amount of purified gas, 


now averages about 95 B.t.u. per 


which 
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between the two sides, 5 feet below the 
main floor, with galleries running along 
the cylinders at the floor level, as shown 
in Fig. 3. This avoids entirely the bad 
feature of an exhaust-valve pit, which was 
attempts to 


Underneath 


encountered in early locate 
the engine at the floor level 
this depressed floor, which is of steel plate, 
run the exhaust-pipe lines 

The engine itself is in all respects iden 
tical the standard design 
for a 2000-kilowatt electric unit. It works 


four-stroke cycle, and is double 


with builder's 
ym the 
acting, with a compression pressure of 200 
No attempt at special 
com 

the 


pounds at full load. 


methods of scavenging or constant 
made, although 


of this to a certain 


pression has been 


valve design permits 


degree, if desired The lay shaft is 
located on the outside, supported by 
pedestal bearings independent of the en 
ging [his arrangement avoids the use 
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itself is cast in a single piece, symmetricak 
in section about both axes, and without 
Fig. 4 
shows this construction. The core is sup- 
ported from inside the opening, as shown. 
This construction places the inner wall or 
hub of the piston under direct compres- 
sion, relieving the bending strains at the 
rod considerably These rods not 
cambered or otherwise compensated for 


chaplets, plugs, or internal ribs. 


are 


deflection, which is barely discernible, and 
just suffices to keep the packing rings 
free. All rod packings are of the quad- 
rant metallic-ring type, not water cooled, 
but lubricated by the force-feed pumps 


COOLING SYSTEM 
Fully one-third of the cylinder jacket 
consists of a removable band around the 
center of the cylinder, so that easy access 
can be had to the remotest jacket spaces. 
lhe advantage of this feature has been 

















and will B.t.u. 


cubic foot 
after the 
their normal condition, will develop 66,000 


approximate 9o 


furnace burdens have assumed 


indicated horsepower in gas-engine cylin- 
ders well loaded, which is more than sufh 


cient to operate the blowing house and 
half of the electric house The tower 
washers are a modification of the Zschocke 


tvpe 


[HE BitowinGc Uni 
Westing 


house horizontal, double-acting gas en 


Che general disposition of the 


gines clearly shown in Figs. 1 and 2, 
Fig. 1 being taken from the power end 
of the near engine and Fig. 2 showing 

e clearly the Slick tub and driving 
gear hese large units are set down t 
the floor level with openings 17 feet wide 
between supporting piers to provide access 
to the exhaust valves This works out 
quite favorably, giving depressed floor 





Fit 2. GENERAL VIEW FROM BLOWING END 


of spiral-gear drive for the lay shaft, 
which is driven by spur and bevel gears, 
each provided with a hunting tooth to 
equalize the wear and practically elimi- 
nate back lash. It will be noted that both 
the inlet and the exhaust valves at each 
end are driven from a single eccentric, as 
usual with the large Westinghouse double” 
acting engines. This gear permits setting 
the the inlet 


periods overlap, which makes possible a 


valves so that exhaust and 


more perfect cylinder filling than would 


otherwise be possible and also a certain 


amount of scavenging due to the inertia 


of the incoming and outgoing columns of 


gases 


lhe piston rods are interchangeable, end 


for end, so that in case of necessity they 


may be transferred from one cylinder to 


another. The pistons are secured in place 


by external nuts forced up and turned off 


flush with the piston face. The piston 


demonstrated by previous experience of 


the builders with the clogging of cylinder 


jackets by deposits from muddy cooling 
A mud ring .is provided at the 
bottom of each cylinder exhaust jacket 
which may be quickly slipped off without 
disturbing the exhaust-valve cage, thus 
opening the entire jacket space for clean- 
ing with a hose. Cooling water is pro- 
vided at a pressure of aboute35 pounds 
for all the parts from a 16-in¢clt.main run- 
ning the length of the building. A single 
valve controls the supply to each side of 


water 


the engine and plug valves in each water 
circuit are provided so that the rate of 
fiow, once set, need not be changed 
These separate circuits serve all the im- 
portant parts, each having a visible over 
flow so that the quantity and temperature 
of the jacket water in any circuit can be 
Each exhaust- 


separate 


determined at any time 


valve circuit has a overflow. 
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Being insignificant in amount, the water is 
wasted, but other circuits are arranged in 
Cylinder-jacket 
the 
cover chambers, escaping into the cylinder 


series as far as possible 


water enters first through exhaust- 
at the bottom, just under the exhaust port 
—the hottest 


cylinder jacket to the top, where it over 


part—ascending around the 
flows, always keeping the jacket full. To 
economize water farther, the pistons and 


heads are supplied in series on the coun 


tercurrent principle. After passing the 
front and rear heads of the forward cylin- 
der in series, the warm water enters the 


piston rod at the middle crosshead, thence 


through the piston and out at the front 


end In all cases, water enters at the bot 
tom and overflows at the top of the cham 
ber to be cooled so as to keep the parts 


full 


This series system provides a fairly 


even temperature at all four packing 
glands, which would be impossible if both 
pistons were in series—one hot and _ the 
other cold lelescopic supply pipes art 


used at the intake ends of the piston rods 


instead of knuckle joints 

[The four individual exhaust conne 
tions for each cylinder enter a 30-inch 
exhaust manifold (one for each side) 
which communicates with an &x10-foot 
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brick tunnel running the full length of 
the building and discharging into a 100 
foot stack at each end. This tunnel has 
an arched brick roof, but is not otherwise 
protected against the possibility of after 

















PISTON IN ONE PIECI 


FIG. 4. 42-INCH 
All 


engine jackets drains into the 


explosions. discharge water 
t the 


trom 
exhaust tunnel and serves to 


waste 


cool the ex 


haust gases and thereby to reduce thei 


volume and consequently the back pres 


sure on the engine 


a | 
wv 


GOVERNING 


Speed control is effected by means of 
a relay type of oil-pressure governor. The 
essential feature of this system 1s that the 
actual work of moving the large valves is 
accomplished by an oil-pressure cylinder 
under a 


working pressure of 50 to 60 


pump 
The 


provided by a_ plunger 


from the 


pounds 


driven engine lay shaft 


centrifugal governor is relieved of all? 
work except operating a small pilot valve 
which controls the supply of oil to the 
working cylinder of the system. The oil 
pressure can always be noted at the en 
gine gage board, and should the pump 
fail a small gravity accumulator serves 
to maintain pressure until reserve valves 

e opened. In addition to the main 
rOVe! centrifugal safety-stop device 


fly wheel 


switch at a 


provided at the rim of the 


which trips the main igniter 
predetermined overspeed and shuts down 
the engin 
COMPRESSED-AIR SYSTEM 

As previously mentioned, the com 
pressed air for Nos. 2 and 3 blowing 
houses, as weil as the electric-power 
house, is supplied from a plant of com 








FIG. 3. VIEW BETWEEN 


THE ENGINE 


CYLINDERS 
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pressors in the latter building. These are 
14 and 18 by 12-inch two-stage machines 
geared to 50-horsepower motors and each 
provided with automatic outlet valves 
which open at 200 pounds pressure. The 
general practice is to provide a number of 
steel storage tanks for compressed air, 
holding the majority of these in reserve 
in of a breakdown the 
pressing plant, but owing to the 
length of the buildings at Gary, the some- 


com- 
great 


case of 


what unusual system of a single-pipe 
main of extra-large size has been em- 
ployed. This main is 30 inches in diam- 


eter and extends the entire length of the 
building at the rear, beneath the operating 
floor. The nozzles leading to each 
side of each unit are welded to the main, 
and Van Stone high-pressure joints con- 
nect the various Quick-throw 
valves are used only at starting and rein- 
forced by 4-inch high-pressure gate valves. 


sections. 


IGNITION 


So important a function as the ignition 
calls for At the en- 
gine three igniters are provided in each 
combustion chamber, Iécated at points in 


reserve equipment. 


the cylinder almost equidistant, as shown 
in Fig. 5. All of these igniters are sup- 
plied through individual safety fuses, so 
that a short-circuit of any one will not 
affect the others. 

Both 


cylinder body so 


insulated from the 
a double ground is 
to complete a of 

Grounding, however, usually 
Conse- 


are 


that 


electrodes 
necessary short-circuit 
an igniter. 
occurs from 
quently, vents to the atmosphere are pro- 


sweating inside. 
vided. 

[he make-and-break system is used ex- 
clusively on these engines. Although the 
igniter is standard with either mechanical 
or magnetic trip gear, the Gary engines 
are entirely equipped with the latter in 
rder to avoid the excessive complications 
arising 1n the provision of three sets of 
igniters mechanically driven. The usual 
rotary timer, driven from the engine lay 
It is thoroughly protected 

an iron casing and runs in oil. By 
tating the through a few de- 
grees, as indicated by a graduated scale, 


shaft, is used. 
by 


casing 


the ignition may be advanced or retarded 
while the engine is in aperation. 
Ordinarily the igniters receive current 


at about 110 volts from a small motor- 
generator set supplying each of the engine 
boards The motor 
driven from the alternating-current bus- 
bars of the It 


f course, highly probable that this dis- 


vanel generator is 


electric-power station. is, 


int source of supply will sometimes be 


ut off’ by accident. In anticipation of 
uch an accident connections have been 
provided with the storage-battery house 


nearby, and automatic apparatus is being 
nstructed which will instantly throw the 

7 

he stor- 


ignition circuits over to t 
of 


engine 


ge hatteries trouble with the 


nm case 


regular supply 
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LUBRICATION 
Both the cylinder and the engine oils 
are handled by automatic means, grease 
cups being used only on small, slow- 
nioving parts, such as links, valve-gear 
In the design of the oiling sys- 


pins, etc. 
for the 


tem, provision has been made 
strictest economy’ in oil consumption and 
reliable feeding. For this purpose, the 
centinuous-return system is used with set- 
tling tanks, filters and pumps in series. 
The system for No. 3 blowing house is 
equipped with a 2500-gallon storage tank 
resting upon the lower chords of the roof 
trusses. From this point, oil is distributed 
to some 30 different parts on each blowing 
unit at a positive static head of about 25 
feet. A single valve controls the supply 
to each side of each unit and the various 
circuits are served by four groups of sight- 
feed manifolds. When these are once ad- 
justed for the proper rate of flow, they 
need not be changed, so that the work re- 
quired to maintain proper lubrication on 
these large engines is very small. 

All the engine oil is returned to a com- 
mon header leading to the basement fil- 














rRIP 


FIG. 5. IGNITER AND MAGNETIC 


ter plant, first reaching a group of three 
settling tanks 15x3'%4x4 feet deep, where 
it is heated by steam coils and the sludge 
to (this sludge is 
and in other machinery 
Next, a pair of ver- 
tical separating tanks the last 
traces of water. Finally the oil passes to 
a pair of special filters, from which it is 
pumped through a meter back to the roof 
tank. The fresh make-up oil is drawn 
from a 25,000-gallon tank which is large 
enough to take the entire contents of a 
railroad tank car (run in on the siding). 
As a 25,000-gallon 
tank is provided for overflow or storage. 

Cylinder lubrication is taken care of by 


allowed separate out 


caught used 
around the works). 


removes 


precaution, a second 


automatic force-feed driven from 
the engine lay shaft and embodying the 
feature that the 
circuits leading to various parts of each 


(including rod packings 


pumps 


special eight individual 
engine cylinder 
stems) are accurately 
timed so delivered the 
cylinder only just before the end of the 


and exhaust-valve 


that oil is into 


exhaust stroke. This allows two com- 
plete strokes of the piston before combus- 
tion takes place, during which the oil is 
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effectively spread over the surface of the 
cylinder. The result of this system is that 
oil is injected only in small quantities and 
at the most effective moment. The cylin- 
der-oil circuits run about 12% drops per 
minute on the large engines, at full speed; 
the packings take somewhat more and the 
exhaust-valve stems about half that rate. 
It is contemplated in the completed plant 
to serve all of these cylinder-oil lubrica- 
tors (32 in number) from a central point, 
putting a small meter in each feeder line 
to determine the rate of oil consumption. 


OPERATING Force 
Much of the ultimate success of the 
Gary installation depends directly upon 
the efficiency of the operating force. 
Although so many of the more perfunc- 
tory operations have been taken out of the 
hands of the operators by the use of auto- 
matic appliances, yet a high order of in- 
telligence is required in the few men in- 
trusted with the care of the plants. These 
men must use their heads more than their 
hands. It may be supposed that so large 
a plant would require an army of men to 
operate it, but such is not the case. In 
normal operation, the No. 3 blowing house 
will be in charge of a chief engineer for 
Each engine crew 
two 
blast 


each operating watch. 
will consist of an engineman and 
oilers; the oilers will handle the 
valves during furnace operation, and the 
water, gas, oil and air valves when start 
ing up, with the engine driver in direct 
the throttle. This makes a 
crew of about 20 for 
horsepower in 


charge at 


power-house men 
handling 25,000 


Considering that much of the act 


gas en 
gines. 
ual work occurs in operating the valves of 
the blower, the amount of labor required 
these engines is small; and in the case 
the this 
might be reduced. 


for 


of electric-power Howse even 





The phonograph as a commercial utility 
as well as a recreative insirument is al- 
nes the an- 
it in its com- 
extremely 


ready established, but nov. 
nouncement ofa deve” 

application th. . 
unique. A Denver inventor has brought 
out a device that is to be used as a phono- 
graphic lock to be applied as safe combina- 
ticns. Instead of the usual safe combina- 
tion of disks there will simply be a mouth- 
piece in the door of the safe behind which 
there is a phonographic cylinder mounted 
in the usual manner. A certain phrase is 
determined upon by the owner as the com 
bination and is recorded on the cylinder; 
once locked the safe cannot then be opened 
unless this same phrase in the owner's 
By a spring at 
motion 


mercial is 


voice is dictated into it. 
tachment the cylinder is set in 
The safety of the device consists in the fact 
that the vibrations of the voice speaking 
the identical pass-words must be identical 
with the voice vibrations as initially re 
corded so that in order that the safe may 
be opened it is absolutely necessorv that 


the voice of the owner do th. 
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A 70-inch Telescoping Surface 
Gage 


By D. H. Ducar 


A few years ago, I happened to drop 
into a small shop in New England looking 
for a job. The big man of the place was 
not feeling real good and did not care 
very much about hiring more men, but 
after sizing me up with his all-knowing 
look, said “Well, where have you worked ?” 
I mentioned a few fairly good shops and 
then waited for him to say his say, which 
was “There is a large number ahead of 
you, but you may go out into the shop and 
find Mr. ———— and tell him that I sent 
you.” He then turned his other side to 
me and I started out to find Mr 
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about five feet long. On this rod was a 
square block with a hole drilled through it 
for the head or the part that held the 
pointer or scriber. A set screw in the 
back fastened the head to the 34-inch rod 
and another one in front clamped the 
pointer; weight about 34 pounds. He also 
proudly informed me that its original cost 
was $1.79. I could not get him to say 
what it had cost since 

After my day’s troubles were over, I lit 
my old T.D. and hatched out the telescop 
ing surface gage that is illustrated in the 
accompanying halftones and line engravy 
ings. Bicycle tubing took the place of a 
solid rod. The method of telescc ping is 
plainly shown. The tube No. 1 is large 
enough to receive No. 2, and No. 3 will 
just fit into No. 2. These are all mounted 


from a finished cast-iron base and are 











fF 
No. 
No. 3 Tube 
Graduated .- icrometer Nut 
I, 1 if 
iu love ul — f 7 
{ Nurled Clamp Nut A6 ; 7 
' } " 
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iH A5 Doweled A3 
c 
) 1) Ad a 
No. 2 Tube Ag f Holle . 
a I Lae » 
$ 3 
Cork. fitted Slotted Sleeve a ainupiug Nut 
lightly 
: $y = ~~ No. 5 Tube show 
Nurled Clamp Nut ing Micrometer 
4 Attachment 
S (— 
No 
_ FIG,2 FIG,3 
- No. 1 Tube Piece Tu Né ‘ 
Spi lialv “i 
bid Cork. fitted — 
lightly 7 
Piece Tube N l 
% 8; Haglv 
Clamp Sleeve Nurled 
Clamp Screw . 
—— Clampiug 
Sleeve 
Nurled FIG.6 
Clamp Sleeve 
ca » i 
_ ——-1 
VUork pressed iu gbtiy 
after Tube is Slotted 
| ? 
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DETAILS OF 7O-INCH SURFACE GAGE 


After a few minutes’ talk with this sec 
ond man and a vivid realization of his 
tobacco-spitting habit, I received a half 
promise of a chance. He would let me 
Shortly thereafter, 
I received notice to present myself at 


know in a few days 


once ready for work. 

I remained in that shop several years, 
with its many ups and nearly downs, I 
say nearly, because when we were running 
low in cash, somehow or other a job 
would come in and the “long green” would 
be forthcoming. What they did was to 
hypothecate the new orders. 

One day while looking round for a 
large surface gage, Mr. ———, the spitter, 
showed me one that they had used for 
several years and proudly said that it was 

"creations. It consisted of an 
‘4 flange drilled to receive a %-inch rod 


clamped with a nut on a slotted clamping 
sleeve which closes in at both top and bot 
tom. <A tempered-steel plug is provided 
in the cast-iron base. The form and pur- 
pose of this steel plug is plainly seen by 
referring to Fig. 1 

The inside of tubes Nos. 1 and 2 are 
reamed and carefully lapped to insure a 
smooth sliding fit after the clamp nuts are 
loosened. The bottoms of-tubes Nos. 1 
and 2 are slotted and are fitted with a 
cork stopper. This gives a small amount 
of spring, makes a snug fit and helps to 
give the entire rod stability 

The body of the micrometer head is 
made from a malleable-iron tee (see part 
A6o. This was bored out to the right 
size to pass over tube No. 3. A piece of 
No. 2 tube stock was fitted at the top for 
the micrometer nut; I used 40 threads per 


inch, At the bottom it is threaded with 
24 threads per inch and slotted for a 
clamp nut. A small helical spring with 
open coils was placed under the tee as 
shown by 47. This was to keep the tee 
against the micrometer nut and not against 
the clamp nut 48. In order to keep 
A7 from turning around on the piece 








FIG. 5 MICROMETER HEAD OF 70-INCH 
SURFACE GAGE 














FIG 7. 7ZO-INCH SURFACE GAGE ASSEMBLI 


Ag a slot was cut in the back at 45 
and a piece of No. 1 tubing used as a key 
1 At the side of 


this key are graduations reading hun- 


riveted to piece 


dredths and thirty-seconds with microm- 
eter graduations reading to thousandths 
These are all the graduations that are 
needed on a tool of this kind 
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At the bottom of Fig. 3 is shown a 
short piece of No. 1 and No. 2 tubing. 
These are used with No. 3 tube in order 
to adapt this tube to the base and thus 
use the pointer on low work. A little 
study of Fig. 3 in connection with the 
clamping sleeve of the clamping screw at 
the base, will show how this arrangement 
is effected. Fig. 4 is another view of the 
micrometer carrying the pointer or scriber. 
At. A 3 is inditated a flat piece of steel 
bored out thin and slotted at the upper 
part of its bore. In the two prongs run- 
ning up at the side are holes drilled for 
and fitted with a hollow sleeve A 4. At 
one end of this bolt is a nurled nut hav- 
ing 24 threads to the inch used to clamp 
A 3 to the side opening of the tee. The 
piece A? can be swiveled around for 
the purpose of changing the poititer as de 
sired. 

Referring again to Fig. 4 one end of 
A 4 is used to clamp A 3 and the other 
end has a nurled nut for the purpose of 
fastening the pointer. This sleeve has a 
dowel pin at A so so that it will not re- 
A3. As the side opening of the 
the 


volve in 
tee A6 was not long enough for 
washer was 


swivel a %-inch extension 


used as shown, thus getting the swivel 


close to the micrometer and avoiding any 
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has to be put in in the middle of the bore, 
a mark or change of diameter is almost 
sure to occur. For such work these high- 
endurance tools are invaluable. With a 
light cut and moderate speed the wear is 
inappreciable, and a very long bore may 
be made more accurately than with less 
enduring tools. We now give the tests. 
At Seebohm & Dieckstahl’s works we 
were shown some very effective tests on a 
large bar of high-speed steel. Experi- 
ments are carried out very methodically 
by this firm, and an excellent test house 
has been built for this sole purpose. The 
principal machine in it is a large Dean, 
Smith & Grace lathe driven by 40 horse- 
power motor and served by a convenient 
runway that enables heavy test bars to be 
handled easily and quickly. A number of 
short, stiff shafts of cast iron and steel, 
of which the analysis is well known, lie 
can be lifted into the 
They are all so large 


on the floor and 


lathe as desired. 
in diameter that there is no fear of their 
bending under the stiffest cuts. In some 
as on the occasion of our visit, a 


cases, 
large high-speed steel casting weighing 
many hundredweights, and destined ul- 


timately to be cut up into high-speed mill- 
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less than seven minutes, and covered 18 
inches of shaft, and at the end of the test 
was still in very fair condition. The work 
was run dry, and the heat generated was 
so much that even a shaft so large as that 
under test became rapidly almost too hot 
to touch. 

A number of tests have 
been made by Seebohm & 
Dieckstahl’s steels, and we are permitted 
to give the results of a few of them, while 
withholding the names of the firms who 


independent 
users of 


made them, of which, however, we are 
ourselves in possession. The steel is 
called Ultra Capital Water-hardening. 


Here is a test with a tool 1% inches square 
operating on a wrought-iron tailshaft: 
The Ultra Capital tool was put in the 
front rest of the lathe and was working 
on the scale throughout. A standard high- 
speed tool of precisely the same section 
and shape was put in the back rest and 
was working on clean iron. The speed 
varied slightly between 44 and 50 feet per 
the feed and 
each tool was reducing the diameter of 
the which equals a 
¥ inch The standard 
high-speed steel tool traveled II 


minute, being ™%® inch, 


pin by ' 4 inch, 
depth of cut 
inches, 





rerhane - | How Duration Weight of 
overnang Tool | Hardened.| of Cut Cuttings Remarks 
tig. shows the head, pointer and mi enews — 
Fig. 5 h, pe | Water 2 min. 34 Ib 
crometer graduations Fig 7 shows the rriumph Water 20 sec 
, - Triumph Water 3} min. 6} Ib 
assembled tool, though not fully extended “AN , aie hae mon thon 
aaa a rriumph Air 19 sec 84 07 
. ~ Triumph Superb Water 30 sec 13} oz 
High-speed Tool Steel * Triumph Superb Air me. tien 
. ee. Triumph Air 26 sec 11 oz Cooled on floor of smiths 
= , ae : : f Triumph Air | 49 sec 1 Ib. 64 oz. 17th grind 
In our issue of March 2 _ dealt with Triumph | Water | 20 sec 74 02 Square-nose tool 
the question of improved high-speed tool Triumph | Water | 31 se 1 lb. { oz. ‘Same tool re-ground 
1 I A . | Water | 13% sec 6 Oz Hardened by Saville & Co 
steels from a general aspect, and we now a” | Water | 32sec 144 07 Same tool re-ground 
. | 
propose, as then promised, to give some 
account of the actual tests—carried out Test bar, hard cast iron Speed, 60 feet per minute Reduction of diameter, 2 inch Feed, 
; ae a inch Worked dry 
at several Sheffield works recently—on 7 
which the opinions expressed were rESTS OF TOOL STEELS AT NASH'S TEST HOUSE, SHEFFIELD 
founded. It must, of course, be under- = = — 
stoo F » tests were brief, but, as; . . . . : , 
: d that the te , wis ing cutters, was used in this lathe. In and _ failed The Itra Capital steel 
ar as they went, they were regular shop : , ‘ : 
. hey went, they were °P such large castings hard spots near the ran for 14 feet 6 inches before giving out 


tests under normal conditions, except that 
particularly with Saville’s 


surface are unavoidable, and the steel is One feature of this test was that both tools 


in certain cases , turned down until none are left in the part were prepared and hardened by the cus 
tools—the speed and feed were par a such required, which is then sawn off and made tomer’s own smith 

a point that the tools were rapidly de- into cutters. The hard places show as Here are several other tests with a tool 
stroyed Phese destruction tests are not, bright spots during turning, and, needless of the same size 

= Cy Cpe, wholly satistactory, but to say, they are extremely trying to the \ sliding pinion of very hard steel, 10% 
they afford a means of obtaining rapidly tool. In the tests we witnessed several inches diameter: The standard high- 
prance ee results, and unless one was were encountered and safely overcome speed steels turned it with considerable 
prepared to give days to it, many tools  \ithout damage to the cutting edge. The difficulty, but the new steel tinished it at 


could not otherwise be trie is as we : . _ : M4 : ee 
odigee selbeans ed. Tt is as well test itself was simple. The test bar, which, 52 feet per minute, and at the end of eight 


to bear in mind, however, that the virtue 


it must be remembered, was of high-speed minutes was only slightly worn 


of high-speed steels is, firs { ‘vy Wi . . . 

peed stec p BERR, that they will cteel itself, carefully annealed, of course, \ hard-steel lathe spindle on which the 
at high speeds than 
that 
reasonable speed that other 


touch at all In 


endure much longer 
steels, 
metal at 


was 5 15/16 inches diameter, and was re- ordinary high-speed steels stood only 20 


other and, second the ? . : var 
. hey will duced to 5 9/10 inches, that is a ¥g-inch seconds The new tool ran for 0% min- 


cut : ¢ . 
reduction; the feed was 1/16 inch, and the utes at between 72". feet and 8o feet per 


steels will not ordinary 


speed 33 feet 9 inches per minute. Two minute, with a $/16-inch reduction and 
hop work ‘on prudent ee will al tools were tried The first ran for 15 1/16-inch feed 
ways use them c ort: ir yee 
ys use them — teaetate within their minutes without regrinding, traversing \ 68-ton Vickers steel shaft for test 
maximum output 11S articuls ’ f 7 7 
ant Rail mf : - oe SO 22% inches of the shaft. The second tool purposes: Highest cutting speed, with 
ring. Iteis practically impossible to }.4 lelien ul sei. Di 7 Roe 
: had 23 inches of shaft left to run at the ordinary high-speed steels 40 feet, with 


bore a long hole perfectly parallel : » too ; gna Sy ; 
g hole pe fectly parallel; the tool same reduction: this it did in 15 minutes: 


wears and the hole gets smaller to “ithe ; 
- ane: ler toward the it was then drawn back and a new cut 
far end. If the tool fails and a 


new steel 60 feet, was attained, and at the 
end of four minutes the condition of the 
tool The 
inch and the feed 1 


new ee ee ee ee 
cw one started with a '4-inch feed, the speed and was good reduction was % 


From The cut remaining as before. It ran for no 16 inch 


Enagineen 
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A fine test was made on a cast-iron 
face plate 36 inches diameter. 
ing cut was to be made, breaking the skin, 
and the tool was subject to the hammering 
due to the slots. The depth of the cut 
was irregular owing to the uneven face 
of the casting, but may be taken as ap- 
proximately '4 inch. The feed was 1/16 
inch, and the speed was kept constant by 
a Lang’s variable drive at 99 feet per min- 
ute. The tool went right across the plate, 
and was in perfect condition at the end 


A rough 


of the test, having left a good finish. 

At Edgar Allen & Co.’s works an im 
promptu test was arranged for us. This 
firm is also making an extra special steel, 
which can be hardened in water at 1200 
degrees Centigrade, with less liability to 
crack than the old high-speed steels, but 
excellent results can be obtained by air 
1300 degrees Centi- 
grade in air or oil. We 
while on this question of cracking, that it 


or oil hardening at 
may say here, 
the high- 
cracked 


not infrequently happens that 


est results obtained with a 
tool. In our own tests we had one or two 
striking instances of that fact. More often 


than not if cracking occurs at all it takes 


are 


place in a line more or less parallel to the 
lathe bed and longitudinal of the tool, and 
as the joint does not open, but is only vis 
ible as a very fine line, the lower part of 
It is held by 
cutting 


the tool supports the upper 
some that the 
powers of a cracked tool are due to the 
fact that it has been hardened at a higher 
temperature; but this is not thoroughly 
borne out by other 
more probable that there is 
in the steel that makes it, as might be ex 
pected, both hard and brittle at the 
time. An interesting fact about all high 
speed steels is that very frequently 
will be better on the third, fourth, or fifth 
have 


smiths superior 


facts, and it seems 


some nature 
Same 


they 


grinding than on the first, and we 
seen a tool that did badly greatly improved 
by hard grinding. This seems to suggest 
that somewhere, just under the skin, the 
the critical 
f plunging. It 


metal was at temperature at 
the moment 
membered that there is no color guide to 
the 
steels, and regular results are less easy to 
obtain than with ordinary carbon steels 
There would seem to be an opening for 
a really good hardening furnace in which 


must be re 


temperature with these high-speed 


certain predetermined temperatures could 
be obtained with certainty. However, this 
is a diversion, and we return to our visit 
to the Tinsley works. 

The test made for us by Edgar Allen & 
Co. was carried out on a 20-horsepower 
electrical lathe in the shops. The shaft 
was a 0.60 carbon steel; the reduction 5/16 
inch and the inch. The speed 
was very high, namely, t1o feet. Under 
these conditions the tool exactly 3 
feet 2% inches without any signs of wear, 
and it was then brought back and started 


feed 1/25 
ran 
with '%4-inch reduction at the same speed 


and feed, for II before 
being removed It 


and ran inches 


was not even then 
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seriously worn, and might have continued 
at work, roughing, for some distance far- 
ther. The test was made particularly to 
show the endurance of the tool at high 
temperatures, and for this reason a great 
speed was used. During part of the time 
the edges of the turnings were coming off 
of the tool could be 
shaded \ 
match lightly the tool 

inch back from the point ignited imme 


red hot, and the tip 


seen glowing when partly 


touched upon 
diately 

Edgar Allen & Co 
of wet grinding on a grit stone 


are strongly in favor 
Emery, 
even with a copious supply of water, has 
a tendency to local heating, 
and not infrequently appears to draw the 
This odd in 

that 
will when 
bright cherry red; but the 
other Sheffield tool-steel makers, 


cause great 


temper of the steel seems 
the fact 


work 


view of these high-speed 


steels the edge is at a 
fact is con 
firmed by 
emery 


the 


and the general opinion is that if 


attention must be paid to 


amount of pressure that is applied which 


is used 
should never be allowed to exceed a mod 
It should not be difficult to 
the 


erate degree 


design a grinding machine in which 


amount of pressure applicable would be 
predetermined 


readily adjustable to a 


maximum It would be instructive to 
know if 


grinding was less satisfactory than stone 


under such circumstances emery 


grinding 

\t Samuel Osborn & Co.'s works a shop 
test was also shown us. It was prepared 
a little hurriedly, and the work vibrated 
a good deal under the cuts imposed, which 
was not entirely satisfactory, but possibly 
done the more notablk 


made the work 


Osborn’s name has always been connected 


with Mushet steels, and the same name 
has been retained for their latest pro 
duction—extra double Mushet—which, by 
the way, has been on the market since 


September last. This steel, so the makers 


inform us, has turned up nine locomotive 
against 


the 14 We did 


not see any tests on such hard material as 


steel tires without regrinding, as 


turned by former steels 


that, the bar used for our experiments 
being a “seventy” carbon steel with I per 
cent. of manganese. Quite a small tool, 
only 54 in. square, was used. The bar 
was reduced ¥% inch with 1/16-inch feed, 
and the speed was 7o feet per minute. Th« 


tool stood well at this speed, and in order 


to test it to destruction we increased th: 


speed to 120 feet, at which it continued to 


cut for 1 short time, the reduction being 
5/16 inch 

An elaborate series of had 
us by Mr. Carter, of Saville 
Che 


many 


tests been 
prepared for 
& Co.'s 
of these works is, as 
Mr. Coppel, a steelmaker who 


carry 


works managing director 


of our readers 


are aware, 
appears t on the traditions of the 
Shefheld of the past and have an instinc 
tive knowledge of what any particular in 


gredient will do to a steel before it has 
ever been tried. Rumor relates that one 
of his latest most successful “physics” was 


hastily prescribed after dinner, and that a 
wonderful tool was produced with little 
rr no experimenting in three days. 

\ dozen tools were used for the tests, 
most of them made by Saville & Co., and 
known as their Criumph 
Superb brands, but some by other makers. 
All these 
in different 
some in oil, some in water, and oue by 


rriumph and 


tools were hardened before us 


ways, some in a blast of air, 
simply lying on the flogr of the sm: hy to 
To heat them a good clean fie was 
coke, but 
a few lumps of the best 


cool 


made of ordinary smith’s just 


in the heart of 1 
furnace coke were placed so as to bring 


the temperature up to the great hight re 


quired — something over 2500 degrees 
Fahrenheit For air and oil hardening 
only ordinary precautions in heating up 


are required, but for water hardening the 
When 
the 


must be raised slowly 
the tool ts 


temperature 


temperature 
approaching 
the cok« 


blast increased 


the tip of 
is pushed 
The 


one, 15 


necessary 
back from it and th¢ 
tip kept in the 
watched through smoked glasses until the 
bubble and is 
on the point of melting; 
and plunged 


being hottest 


steel begins to blister and 


actually the tool 


is then drawn trom the fire 


almost instantly into the cooling medium ; 


if into water or oil, the tip alone is dipped 


in and moved about freely until the gen 


eral temperature has become a good deal 


reduced, when the whole tool is plunged 


in and moved about 

One tool of Saville’s own make received 
at our request the severest possible treat 
ment with water hardening, and we suc 
ceeded in cracking it, but all the others 
which were treated with a_ reasonable 
amount of care showed no signs of crack 
ine. With air and oil hardening, indeed, 
there is little or no danger of cracks, and 
we were informed that the extra special 
steels e less liable to split than the or 
dinary high-speed steels of a few years 
\ do tools wer t rea nd were 

k to Nash's public testing | ( \ 

1 Darling & Seller's lathe 1s re 

1 it ts ted wit] electrical 

speed itroller waitl ichometer m1 
front f the perator, s hat there can 
he 1 loubt about the actual speed rf cut 
We checked it also from time to time with 
a cut mete The tests we carried out 
by the staff of the test house and were 
quite independent, but the figures we give 
are our own observations The test bar 
was of hard cast ir The speed was 
kept as near 60 feet as might be, and the 
cut wa g reduction with a 1/10 feed 
All the tests we ried to destruction, 
ind the condition of the tool is, therefore, 
not specified [he tools marked 4 are 


ra special steel. In 
! 


} 


hardened by an 


the first two cases it was 
independent experimenter of repute As 
the tests were not competitive, we do not 
give the names of the other makers 

It will be seen that there are curious 
anomalies in the results of all the tools 
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Nos. 1 and 3> 
remaining tests, 


Note particularly 
which, in the 
must be regarded as marking a very high 
stage of development indeed. The 
“Triumph” steel, by the way, we were told 
by the makers, has been made for nearly 
Triumph Superb is the new 


used. 


view of 


two years; 
steel. 
Tests on a forged steel bar followed the 
tests on cast iron, but, unfortunately, we 
were unable to witness them, as a slight 
accident occurred which delayed the ex- 


able 


the official rec 


periments; we trust, however, to be 


to give them later from 


ords They are, of course, very much 


\ tool, for 


has cut steadily for 26 minutes 


longer runs than on cast iron 
example, 
feet 

reduction 


minute with a 1/16 feed 
and % Phe 


test with a Triumph Superb tool of which 


at 50 per 


longest cast-iron 


we have seen an official record is 7 min 


seconds at 60 feet with a *% re 


16 feed. 


utes 21 
duction and 1 


A German Electro-Magnetic Brake 
for Shafting 


By I. W. Cuusp 
One advantag: f electrical methods 1s 
to be found in the safety devices that they 


with 


cender possible. Thus in connection 








FIG I ELECTRICALLY-OPERATED LINI 
SHAFT BRAKE 
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FIG. 2. WIRING DIAGRAM FOR ELECTRICALLY 


OPERATED LINE-SHAFT BRAKE 
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the electric driving of workshop shafting, 
etc., the firm of Felten & Guilleaume-Lah- 
meyerwerke, Frankfort-on-Main, is mak 
ing an brake, that can 
be coutrolled from any part of the shop. 
One or more brakes are used on a length 
according to the braking 
the firm 


electro-magnetic 


of shafting, 


power required. As has noted 


in its own experience, it is always possible 
and thus use it 


to short-circuit the motor 


as a direct brake; but with a belt drive 
there is always the accompanying danger 
that the belt may come off. 

In the type which this firm is now mak 
ing, and has, in fact, installed in the repair 


shops of the Prussian State railway at 


Lauban, the brake acts directly on a drum, 
\ coun 


or pulley, keyed to the shafting 


(see Fig. 1) has two brake 


brought into action by 


te rpois¢ brake 
blocks 
the fall of 


ries this weight is tripped electromagnet 


which are 
a weight; the lever which car- 


ically. The diagram of connections, Fig. 2, 
will show how this is arranged, and ap- 
plies both to direct and single-phase al- 
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ternating-current circuits. A remote-con- 
trol switch 4 is connected to the supply 
mains, as shown, and the coil of this 
switch can be put into circuit by any of 
the push buttons B which are placed in 


convenient positions. The coil controls 
two double pole switches, one for the 
motor C and the other for the brake- 


D, or magnets, if more than one 
fitted to the shafting. 


switches are 


magnet 
brake should be 


[hese double pole inter- 
locked so that if one is in circuit the other 
either the motor or the 


connected to the 


is out. Thus 
will be 
mains. brake 
tected by a double-pole switch E. 
The current 
mittently, the magnets being used simply, 
On 


brake magnets 


Each magnet is also pro- 


magnet coils carry inter 


as stated, to trip the weight lever. 
pressing any of the buttons the remote-con 


trol coil automatically cuts the motor out 
of circuit and at the same time completes 
the circuit for the brake. The balance 


weight at each brake is, therefore, released 
by the opening of the catch and the brake 
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BRAKI \S INSTALLED IN PRUSSIA 
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blocks are brought into operation mechan- 
ically. Almost simultaneously the double- 
pole switch for the magnet is thrown out 
of circuit by the movement of the lever; 
the mechanical connection is made plain in 
Fig. 1. Thus the current is cut off the 
magnetic coil. 

To restart the shafting, the remote-con- 
trol switch changes once more the position 
of its double-pole switches, so that the 
motor is again in circuit. The brake is 
then freed by means of the chain and 
handle, a rocking lever lifting the weight 
and causing the catch to once 
nore. At the same _ time move- 
ment of the weight lever the 
double-pole switch of the magnet into cir- 
cuit again. This cannot be done unless the 
remote-control switch is in the correct 
position ; brake magnet 
would again come into position and trip 
the weight, keeping the catch inoperative. 
The switch can, however, be put into cir- 
cuit after the motor starter has been 
brought to the off position, and the firm 
recommends the use of starters fitted with 
no-voltage releases. 

Fig. 3 shows the brake in use in the 
shops of the Prussian State railway, Lau 
ban, as mentioned. Here a Renold chain 
is used for driving in place of a belt, 
owing to the short centers. The connec- 
tions for direct and single-phase alternat- 
ing currents are obviously quite simple. 
For three-phase current, the 
motor, three brake-lifting magnets are in 
the circuit, one in each phase, while the 
coils of the remote-control switch and the 
push buttons are connected to one phase 


engage 
the 
brings 


otherwise the 


besides 





German Rotary Files 


The development and use of rotary files 
has been carried to a considerable degree 
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FIG. I VARIOUS FORMS 
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of refinement by the Deutschen Waffen 
und Munitionsfabriken, of Berlin, 
many. These made in a 
variety of shapes and sizes, as illustrated 


Ger 


files are wide 


in Fig. 1. But little comment is necessary, 
except to point out the various methods 
by which files are fastened to the 
spindle of the machine in which they are 


these 


used. No. 28 shows a taper shank. Nos 
22, 30 and 35 show straight shanks 
Others, as Nos 21, 32 and 30, show 


straight holes, which may be chambered 
Many of the 


a tapped hole, w 


or not. smaller ones show 


iereby they are screwed 
to the nose of the spindle. 
In addition to the large number of sizes 
and shapes, there is as large a variety of 
cuts as is found in ordinary hand files 
By this provision the files may be adapted 
for work, from that 


various classes of 


731 
which requires a finish such as produced 
by fine files, to another which can be done 
by a coarse file. Furthermore, they are 
used for all kinds of metals, iron, steel, 
like I 


To get the best re- 
sults, the speed of a given file should be 


bronze, and the 
adapted to the work which it is to do. For 
Files which have a diameter 
(0.4 to 1 


illustratior 
of from 10 to 25 millimeters 
inch), sh 


tions 


uld have a speed of 2000 revolu 


for iron and steel, and 
On the other hand, 


diameter should have a 


per minute 
similar hard metals 
a file of tl 


speed of trom 


Same 
2500 to 3000 revolutions 
per minute for brass and other soft metals 
rhe to 
ferred uses these files for many operations 
as the 
holes 


surfaces to 


German firm which we have re- 


n small parts, such removing of 


burs, cleaning out of and cavities, 


machining small exact dimen- 




















FIG. 2 MACHINES USING 


GERMAN ROTARY FILES 
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FIG. 3. GERMAN ROTARY-FILE FRAMI H L BEARINGS 
. 
rere 5 b se S | ri? Vy suc ses 
J@ & * Ps 
exact file shapes are required, and these 
No, 3 No. 4 No. 6 No. 8 : . -.-* ‘ 
are made within the limits of 0.1 to 0.2 
nillimeters (0.004 Tt 0.008 inch) The 
Ke ees «| , statement is made that for many classes of 
— Ss 
work, savi ] r, cost and time ranges 
N lia No. 16 No 
from 20 t so per cent ver ethods 
; + 
formerly in us¢ 
| These T \ es re wus l 1 Va 1S 
No.1 pes of n s resembling small grinder 
buffing f Fig. 2 shows tw f 
fepensd these machines rranged f a vertical 
= 
Sees Se . 1 belt fr bene [he interesting feature 
— SHI _ 
2 eSivl é S¢ | bh i bear! os 
No, 21 No, 22 : cagicts 
for the spindle. Fig. 3 shows one of these 
] tiatie J hled 
machines partially disassembled in ord 
to show t ball bearings, and at the side 
s a ball bearing of the type which is used 
Their use aids in obtaining the high speeds 
which are necessary, saves power, and 
tends to eliminate lubrication troubles 
The American agent for these rotary files 





FILES 


GERMAN ROTARY 


and machines is the Hess-Bright Manufac- 
: of Philadelphia, Penn 


turing Company, 
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omparative [ests of Two Shapers 


One Had V Gibs, the Other Square Gibs. 


The Tests Were to Deter- 


mine Relative Wear, Accuracy of Work, Deflection and Power Consumed 





BY 


During the year of 1907-8, there was 
carried on in the Engineering Shops of 
the University of Michigan, a series of 
tests of interest to machine-tool builders 
This the 


parison of two similar shapers, one having 


and users. consisted in com- 


angular, or V-gibs on its ram; the other 


square, or box gibs. Both machines were 


built by the Gould & Eberhardt Com- 
pany, Newark, N. J., and with their per 
mission I present this account of the 
tests as bearing on the much discussed 


relative advantages of the two types 
The test was the immediate outcome of 
a long correspondence between Prof. W 


L. Miggett, superintendent of the shops, 
b> af ~al ¢ 
a 
- + 
' , 
i 
jo - $56 ~ 08 . be 214 ‘a 
Square Gibs V’’ Gibs 


imerican Machia.st, NT, 


FIG. I. DIMENSIONS OF GIBS 
4 Pulley 
12 Pulley \2 Pulley ||, Pulley 
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( ! 7 
6% Pulley 
American Ma 
FIG. 2. RRRANGEMENTS FOR MEASURIN( 
POWER 
and Messrs. Gould & Eberhardt Pro 


fessor Miggett had long wished to carry 
out such a test, and personally planned its 
[he 


part, while considering the V-form of gib 


methods manufacturers, on their 


superior, expressed themselves as “by no 
extremely 


truth of 


means and as 


the 


wedded to it,” 


desirous of learning exact 


the matter 


All of the test readings were made un 


det 


immediate 


my supervision, and no 
pains were spared to make the tests ab 
selutely fair and to avoid any undue ad 


vantage to either machine 
The V-gibbed 


machine was one of 


HENRY 


rs 


Gould & Eberhardt’s standard 16-inch 
extension-base shapers, taken from regu- 
lar stock 


with the exception of the gibs. 


The other was exactly like it 
The pro- 
portions of the gibs in the two machines 
are shown in Fig. 1. The bottom bearing 
surfaces of the slides were relieved in the 
middle, leaving a bearing at each end as 
follows: On the V-machine, 10 inches in 
front, 10% 
machine, 10% inches in front, 10% 
On the V-machine, the side bear 


inches in back; on the square 
inches 


in back 


ing surfaces were relieved like the bot- 
tom; on the square machine they were in 
contact for their whole length, or 38 
inches 

CONDITIONS SURROUNDING THE TESTS 


The principal precautions taken to make 


NOBLE 


sisted of blocks of gray cast-iron. These 
blocks were all cast in the University 
foundry, from the same pattern. The 


blocks used in the two machines for cor- 
responding tests were from the same heat. 
They were weighed when put in the ma- 
chines, and again when taken out, to de- 
termine the amount of metal cut. To be 
exact the blocks 16x12x3% 
with two leveling lugs cast on the bottom, 
180 pounds 


were inches, 
and weighed approximately 
aptece 
[hird, 
were made in pairs from the same bar of 
Poldi 


that its table could be set to give auto- 


tools: The cutting tools used 


steel. A grinder was so arranged 


matically any desired lip or clearance 
angles. Whenever a tool was reground 
its mate was also reground, and after 








ARRANGEMENT 


ind equal may be enumerated 


First, power: Both machines were driven 
in all power tests by the same motor at a 
uniform speed. The motor was previously 


loads, 


ammeter-readings 


tested under being 


various 
ind 


ef the current supplied, 


Input 
measured by volt 
ind output by a 
Prony brake 


Irom these data an input 


output, or efficiency curve was plotted. In 
the tests the input was measured in the 
same way, and the corresponding output 
read from the curve Finally the power 


necessary to drive the shafting was pre 


determined in each case, and de 
the 
power required to drive the machine 

Second, 


vious) 


ducted from results, giving the net 


material: The material cut con 








FOR 








DEFLECTION 


TESTS 


grinding the angles were carefully tested 


to gages. Tools of the same pair were 
used in the two machines for correspond 
ing tests, and care was taken to keep the 
amounts cut by the two tools equal. 
fourth, 


The 


surface-plates 


measuring Instruments: 


same gages, micrometers, 
and other instruments were used for cor 
responding measurements on the two ma 
chines, and these instruments were used 
for no other purpose while the tests were 
in progress stroke 
kept track of the number of strokes made 
the 


weights of metal cut, were kept as nearly 


\utomatic counters 


by each ram and these, as well as 


equal as possible 
Fifth, 
run in 


tests: 
all cases, and where it 


order of Duplicate tests 


were Was 
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———— : — —_— , = ings were taken before the first and after 





Horse Power Requirep TO Drive MACHINE the third sets of power and deflection 
tests. In the surfacing tests, the first set . 
CONDITIONS OF TEST SET Sec » ¥ T ) , . . " 
ee Finer Sez ——— THIRD SET cf readings was made at the beginning ot 
the series of tests and the second set after 
. the readjustment of the gibs 
; Machine Running Without Cut 0.22 0.18 0.12 0.13 0.13 0.14 
Cut 0.3125 inch Feed 0.035 inch} 3.18 3.55 2.91 | 2.62 2.67 2 60 RESULTS 
Cut 0.3125 inch Feed 0.028 inch} 2.51 2.88 2.42 » 30 1.94 2.10 ; 
Cut 0.3125 inch Feed 0.021 inch}; 2.11 2.42 1.89 1.75 1.59 1.70 Table I gives the results of the power 
Cut 0.25 inch Feed 0.035 inch| 2.29 2.55 2.24 2.23 1.97 2 01 — > See : cl 
Cut 0.25 inch Feed 0.028 inch 1.93 2.04 1.93 1.84 1.67 1.70 tests [The arrangements tor measuring 
Cut 0.25 inch Feed 0.021 inch 1.64 1.82 1.56 oa 1.37 1.39 . . ‘ ~ 
Cut 0.1875 inch Feed 0.042 inch 1.72 1.92 1.81 1.81 1 63 1.70 the power are shown diagrammatically in 
Cut 0.1875 inch Feed 0.035 inch 1.47 1.66 1.58 1.50 1.48 1.51 ‘ > he rb jackshaf p 
Y == . - ; > ig. 2; @ 1s the motor, a jackshait so at 
Cut 0.1875 inch Feed 0.028 inch 1.26 1.37 1.37 1.26 1.17 1.27 Fig P 
Cut 0.125 inch Feed 0.056 inch| 1.38 1.69 1.61 1.48 1.51 1.62 ranged that it can be belted to either ot 
Cut 0.125 inch Feed 0.049 inch} 1.22 1.52 1.44 1.37 1.36 1 46 : ; il : 
Cut 0.125 inch Feed 0.042 inch! 1.09 127 1 33 1 26 1 23 1 30 hoth of the shaper countershafts at will, « 
is one of the countershafts, and d is the 
TABLE 1. RESULTS OF POWER TESTS shapet [he belts from the jackshaft } to 


: - the countershafts c were tightened equally, 
impracticable to run them simultaneously, mass of figures, but it may be worth while and so arranged that either one could be 


a test on one machine was immediately to state that no extreme variation of mor: run off and suspended clear of the jack 


followed by a corresponding test on the than 2 per cent. was found in any one shaft without unlacing 1t The belts from 
other test, and very few of more than 1 per the countershafts c to the shapers d were 
; cent lso tightened equally, and similarly at 
CLASSIFICATION OF THE LESTS In the power and deflection tests the ranged Before each set of power tests 

The tests run may be classified under results are divided into three sets The these latter were run off, and the power 
five heads: First, a comparison of the first set was made on the machines as re necessary to drive the jackshaft and 
power required to run the two machines ceived from the makers and set up; the countershaft was measured When the 
on cuts of the same depths and feeds; second and third sets consisted of tests machines were first set up, and again 


second, a comparison of the amounts the exactly corresponding to those of the first when the gibs wer: readjusted, the pres 

















FIRST SET SECOND SET ruHirp Set 
cut Feed Ma ile Begi ot stroke End of Stroke Begin. of Stroke End of stroke Begin. of Stroke End of Stroke 
Vert Hor Vert Hor Vert Hor Vert Hor Vert Hor Vert Ho 
0 25 0 02s )V gibs 0 00183” 0.003977 0.00157" 0. 0007 0.0015 * 0.004737'0.00375" 0. 00586")0.00154” 0 01021710 00375" 0.01293 
a = (sq. gibs 0 00527” 0. 000877. 0.00453"'0._00493"'0.005147 0.000757 0.00614" 0.005047'0. 004 0 000847'10. 00882" 0. 00536" 
0 25 "0.021 {Vv gibs 0 00273" 0.00337" 0.0039 * 0.0009 0.001117 0. 00361" 0 00375" 0.005397'0 OO11L’ 0 009" 0.0025" 0.01068" 
‘ - (Sq. gibs 0 00447" 0.00067” 0.0039 70.0032 0.00453” 0. 00086" 0. 00514" 0. 00486"'0.004”" 0 00057710. 00761". 0.00482 
0. 1875"10 035 {Vv gibs 0 00167” 0.00388" 0.004577 0.005 0.0015 * 0.00521" 0 004577 0.00686") 0. 00135" 0.010577|0. 00295" 0.01178" 
iSq. gibs 0. 0049 ”~ 0.00052" 0.005487'0. 006337 0.005 "0 00048" 0. OO9OSS” 0. 00361710. 00466" 0. 00111710 OLOLS” 0.00546 
0 1875710 028 {V gibs 0.00073” 0.003427 0.002727 0.0042 *.0.001347.0.00411" 0.00364" 0.00514"'0.00114"% 0. 00964710. 00253" 0.01007" 
7 iSq. gibs 0. 00382” 0.000437 0.00383" 0.00457"' 0.00455” 0. 00036" 0.007397 0.003818") 0.00455" 0 00109710. 00859" 0.00478 
0.125 "0.049 (V gibs 0 006 "0 0022 ” 0.002 "0.0022 0.00138" 0.00346" 0.0035 ”* 0.00361"%,0.00207" 0. 009867)0.00296”" 0. OLILS6" 
isq. gib- 0 00 0.0007 * 0.0061 * 0.00388 70.005 "0. 00057" 0.007 "0. 00253710.004 0 00116710. 008217" 0. 00489 
0.125 0.042 {V gibs 0.001 "0. 0031 * 0.0043 ” 0.0049 0.001217 0.00346" 0.003217 0. 003886"'0. 00186" 0 00896710. 00225" 0. O1078 
7 p tsq. gibs 0 OO4 0 OOO7 *.0.005 "0.00383 *,.0.00475" 0. 0003897 0 007437 0 0038047,0.004 . 0 000967'10 00753" 0 00382" 
rhe negative) deflections, in the third set, square gibs, indicate that the tool, instead of springing away fro the cut, dug in deepe 
rABLE 2 RESULTS OF DEFLECTION TESTS 
—— a — — - 
rams were deflected out of line by similar — set, but made after the machines had beet re of the gibs was so regulated that th 
cuts; third, a comparison of the wear on run 42 days, each 1 hin uttine tl two ran required tl sam fore to 
the two rams for a given amount of work; same amount, with th ume depths of move then [his wa ccomplished by 
fourth, a comparison of the truth of the cut and feeds, but without any adjustment taking out the pins connecting the rams to 
surfaces produced by the two machines of the gibs During these 42 days the tl k nd moving tl ran bv t 
under similar conditions; and fifth, a com machines were subjected to as heavy cuts pull of a heavy spring balan 
pu I 1 ring ilan 
parison of the facilities for adjustment of as could be given without overloading. in In the deflection tests. an angular cast 
fered by the two types of machin \s to order to make the effects of the wear as ine wa olted to the head of ich ram 
, . 1 , 1 - , 
the results as tabulated in this article, marked as possible. The third set followed hown at 4 in the cut. Fig. 2 V he 
s shown in tl it, rig 
each 1s_ the average oT not less than I4 the second, but the interim the ry] mn : ’ it] \ then 
( npo ‘ ) < Lit 
. 1 ‘ 
separate readings It hardly seemed nec were readjusted to take ip the wea! lan it | tabl nd. by 
- imper » the ible ane vy mean t 
: y im] . 
essary to burden the reader with such a In the wear tests the two sets of read . tiohd ’ { 
; tcol held in this latter, the casting 4 was 
faced off on two surfaces, th im beime 
SQUARE MACHINI bacl nd tort! in regular opera 
tion e angle casting B was then bolted 
Point of Measurement V Machine Vertical Wear , . : 
he to the umn in such a position as to 
Horizontal | 
| 1 | 1% 1 
Wea | ciear the cnee, table ind work | » thi 
| Side No. 1 Side No 
| | CCE Starrett 1 dn tor was lamped 
1 inch from front 0.0016 inch 0.0016 inch | 0.0002 inch 0 OOOL inel ‘ , , 

6 inches from front 0.0010 inch 0.0029 inch none 0 OOO1 ine} witl > Dutton riding mn the rrtace 2 
12 inches from front 0.0005 inch = 0.0023 inch | 0.0002 Inch | 0. 0001 inc! { ry } . , t} n bach nd 
> 7 4 { le! vy moy y he rat i } 

12 inches from back 0.0002 inch 0.0005 inch | 0.0001 inch | 0 0002 incl ; Ing nm « 
6 inches from back none 0.0018 incl none 0 OOO2 Incl forth, and by trving various positions fot 
1 inch from back 0 0004 inch 0. 0007 incl 0 0004 inch § O OOO1 inel ‘ : 
the indicator, the inequalities in the sur 
Approximate number of strokes of ram, 59,000 per machine Tac f A were found id scrap d dow: 
Approximate weight of metal cut, 1.400 pounds per machine In this way two surfaces. one vertical and 


one horizont ere secured trul rallel 
rABLE 3. WEAR ON RAMS . al, w y paralle 
with the line of motion of the ran Now 
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if the indicator was clamped to the piece 
B so that its button rode on the vertical 
surface of A at the beginning of the cut, 
the amount the head of the ram was de- 
flected horizontally out of line on the tool 
entering the cut could be read directly 


7 
4 
Fd wf 


LZ d 


V (ibs Square Gibs 
First Set 
/ 
/ 
4 
YZ / 
7 
i / 
a 
V Giibs Square Gibs 
Second Set 
Scale ol J 
Une loach / 
itl / 
es 4 
_ 
— 
V Giibs Square Gibs 
Third Set 
imerican Mach \.] 
FIG. 4. DIAGRAMS REPRESENTING AVERAGE DI 
FLECTIONS OF RAMS FOR EACH SE! 
SCALE OF DIAGRAMS AS ORIG] 
NALLY DRAWN, I INCH 
0.005 INCH ACTUAL 
DEFLECTION 
: ] P ¢ 
Similarly the amount of the vertical de 
flection at the beginning and the vertical 
and horizontal deflections at the end of 
the cut were ascertained. The results of 


the deflection readings are given in Table 
2, and the deflections are plotted graphi 
the 
latter the solid lines show the amount the 


cally in diagrams Fig. 4. In these 


tool was thrown out of line at the begin 
ning, and the broken lines at the end of 
the cut. 

In the wear tests templet gages wer: 
made of the form shown in Fig. 5 to fit 
loosely the 


graduated wedge between the gages and 


over rams, 3y inserting a 
the ram surfaces the amount of this loos« 


T he 


one in a 


ness could be determined wedge was 


made with a taper of hundred 


and graduated in tenths of an inch. Thus 
every division that it entered indicated a 
gives the re- 


space of 0.001 inch. Table 3 


sults of the 


having been applied at points 1 inch, 6 


these measurements, gages 
inches and 12 inches from the front ends 
and the same distances from the back ends 


of the rams 


In the surfacing tests the machines were 
made to take a very light scraping cut 
(the same for both machines) over the 


surface of the block, with newly ground 


tools 


A surface plate was then applied 
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to the surface of the block; in all cases 
the highest spot was found to be in the 
center of the block. Shims of cigarette 
paper were then inserted at the corners 
of the block, until the surface plate rested 
evenly without rock. These shims were 
then measured by means of an ordinary 
micrometer caliper. Table 4 gives the re- 
sults of these measurements. 


As to the results; in the power tests 
it will be noted that in the first set the 
square-gibbed machine ran 18 per cent 


lighter without cut than the V-gibbed ma- 
chine. Under cutting conditions, however, 
the V-machine showed an advantage of 
from 5 per cent. to 20 per cent. Between 
the second sets the V-machine 
eased up in the lighter but ran 
harder on the heavy cuts. The square ma- 
chine, on the other hand, eased up all 
along the line. So in the 
find the square machine showing an ad- 


first and 


cuts, 


second set we 
vantage of from 4 per cent. to 12 per cent. 
In the third set after readjustment the V- 
machine again shows an advantage of 
from I per cent. to 7% per cent. 

In the deflection the V-machine 
showed an all-round advantage in the first 
set, but the square machine had the ad- 
vantage in the deflections of 
the second and third sets. On the other 


tests 


horizontal 


hand, the square machine increased its 
vertical deflections and could not be 
brought back, although a special effort 


was made to do so. It might have been 
accomplished if the top gibs had been so 
tightened that the power needed to move 


Readings Number of 
of Machine Papers Thickness. 
ist set. {|V sibs 1 0.0025 inch 
| Square gibs 3 0.0075 inch 
d set. 4 gibs none | 
” ( Square gibs 7 0.0175_inch 
rABLE 4. SHIMS REQUIRED TO LEVEL 


SURFACE PLATE 


( 
| Xx + is x de 


Distance X is made such as to 
give a slight play over slides, 
American Machinist, N.Y. 








FIG. 5. GAGES FOR RAM MEASUREMENTS 


the ram had been materially increased, but 
the tests were purely comparative and this 
would have put the two machines on an 


uneven footing. As it was the top gibs 
were tightened so that they took nearly 
all of the frictional resistance—very much 


more than the side gibs 

In the wear tests, Table 3, the surface 
of the V gibs showed much less wear than 
the side surfaces of the square gibs. It is 


somewhat difficult to compare these fairly, 


as the wear on the V-gibs would affect 
hoth vertical and horizontal play of the 
ram, but it may be noted that the ver- 


tical wear, that is the wear on the top and 
bottom of the square slides, is singularly 
light, being measurable only in ten-thous- 
indths of an The value of these 
rather doubtful as 


inch 


measurements seems 
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the deflection tests would seem to give a 
much better indication of the effect of 
wear on the two machines. 

In the surfacing tests it is natural that 
the square machine, which showed 
markedly larger vertical deflections, should 
give the poorer results. On the first set 
of readings the corners of the surface 
produced by the V-machine needed 0.0025 
inch of shims; that by the 
square machine needed 0.0075 inch. On 
the second set the surface plate rested fair 


produced 


and square on the surface produced by the 
V-machine, showing no appreciable hol- 
lows or humps, while on that produced 
machine inch of 


by the 0.0175 


shims was required to bring it to an even 


square 


bearing. 

As to the ease of adjustment, the ad- 
vantage would seem to rest with the V- 
machine. On it only one gib has to be 
adjusted to take up both vertical and hori- 
zontal wear, while on the square machine 
it is very difficult to bring both top and 
side gibs to an even adjustment, it being 
obviously possible to bind the ram with 
one without getting all the shake out of 
the other 

In conclusion it said that the 
two machines are still in the University 
shops running on duplicate work and that 
it is intended to give them a further set 


of comparative tests after a much longet 
aoe 


may be 


period of wear; say a year from the 


set. 





A Handy Index Plate on a Large 
Lathe 
By E. A. DIXxte 
[he division plate shown in the half 
tone is mounted on the rear end of the 
spindle of a 50-inch Bement crank-shaft 
lathe. The plate is about 8 inches in 
diameter divided to degrees, which makes 
the spaces between graduations about 1/16 











A HANDY 


INDEX PLATE 


inch the 
moved when 


It is frictionally secured to 
spindle so that it can be 
necessary without moving the spindle it- 
self. It is used for laying off keyways, 
etc., and for this it has been found very 
handy 
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Two English Machine Tools 


the machine is 20 inches and it will ad 
mit castings of 6% feet in diameter. The 
hight of the work may be 2 feet 9 inches 
By Frank C. PERKINS and the longitudinal feet, 
= while the cross traverse measures 3 


traverse is 3 


teet 





4 inches and the cutting speed is 20 feet 
shows 
ma- 


The accompanying illustration 
an English 20-inch stroke slotting 
chine of substantial design and construc- 
tion fitted with powerful gearing, de- 
signed to permit the use of high-speed 
steel to its full advantage. The upright 
and bed are in one casting of box sec 
tion, the whole being well ribbed to elim 


per minute. The gear ratio of this ma 
chine is 10:1, while its approximate 
weight is 3 tons. It is built by Holroyd 
& Co., Ltd., Milnrow, England. 
The other Fig. 2, 
a new and 
motor-driven wall radial drilling machine 


illustration, shows 


interesting type of English 


inate vibration. 


“J 
w 
uw 


rhe has an automatic feed by 
means of worm and worm wheel, or can 
be fed by hand 

The saddle is traversed rapidly along 
rack 


controlled from 


spindle 
if desired. 


pinion, 
the 


the arm by means of and 
the motion being 
saddle itself The 


plate and has lock nuts to hold the arm 


arm fits into. wall 


in position. The wall plate is webbed, 


and has cored holes for bolting to wall 


or girder 
This machine is driven by a slow-speed 
connected by Ren 


semi-inclosed motor 





Che flywheel and cone pulley are placed 
at right angles to the frame. The ma- 
chine is fitted with compound slides and 
a circular the latter ma- 
chined radial T-slots and a deep channel 
to hold lubricants. 
receive a 2-inch Whitworth center bolt. 


table, having 


The center is bored to 


he table is revolved by a steel worm, 
which is arranged to drop out of gear by 
means of an eccentric shaft to enable the 
table to 
rection by 


be quickly revolved in either di- 
This 
fécts a great saving of time when setting 


A dividing apparatus is provided 


hand arrangement et 


sides of a square or polygon 


so that the 


can be accurate ly slotted. 


\ll the feed motions are intermittent, 
timed to occur between cutting strokes 

i are derived from a feed cam 
; i through rocking levers to ratchet 
feed, the variation of feed being obtained 
} 


lifferent throw of the ratchet pawl. 


is disengaged by means of fric 


tion clutches on the feed screws 
The ram works in long continuous \ 
es, which can be adjusted from both 
sides It is balanced at the back of the 
ind fitted with a quick return m 
Che stroke can be quickly adjusted 


provided with an index for regis 
tering the different lengths of stroke. The 
the 
= 7 - P an - % - 
altered from the front of the ram 


length of the strok« 


relative position of ram and work 1s 





he maximum 

















UNIQUE WALL RADIAL DRILI 
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Alternating Current Electric Motors 


Distinguishing Features of Construction, Characteristics of Operation and 
Uses of the Squirrel Cage, Slip Ring Induction and Synchronous Motors 





BY 


There are three kinds of alternating 
current motors in general commercial us¢ 
These motors are of the following types: 
fhe “squirrel cage,” the “slip ring” and 
the “synchronous.” The squirrel-cage and 
slip-ring motors are known as induction 
motors and are in most cases designed 


Most al 


ternating current circuits of the present 


to operate on polyphase circuits 


day are of the polyphase type and it may 
be said that the electric current is trans 
mitted in a series of pulsations, these 
pulsations following each other in regular 
order in the different phases or legs of the 
circuit. In most circuits there are three 
phases and this is called a three-phase cir 
cuit. If there are but two phases, it 1s 
called a two-phase circuit If there is 
only one phase, it then is known as 
single-phase circuit and cannot be called 
polyphase. 

The rotating part of an induction motor 


is generally called the “rotor” and_ the 





FIG. I. GENERAL ELECTRIC FORM K, SQUIRREL- 
CAGE INDUCTION MOTOR 


stationary part is called the “stator.” Both 
of these parts are made up of soft-iron 
laminations, which carry the windings 
The laminations are so constructed as to 
prevent the formation of eddy currents 
through the iron parts, as these eddy cur- 
rents are a direct source of loss and do 
no useful work whatever. 
[HE SQUIRREL-CAGE MOTOR 

Fig. 1 shows a squirrel-cage motor, with 
starting compensator. Its various parts are 
shown in Fig. 2 A and B 

The most distinguishing feature of the 
squirrel-cage motor is its rotor, the wind 
ings of which are in the form of copper 
bars which are short-circuited upon one an 
other by means of rings at the ends of the 
rotor. This construction gives rise to the 
name of “squirrel cage,” as it remotely re 
sembles the small wire wheels which are 
usually seen on cages for holding pet 
squirrels. The wire windings of the sta- 
tor are so arranged that the current pulsa 
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tions follow one another in such a manner 
as to produce magnetic fields in the soft- 
iron laminations which are continually 
changing their position, giving rise to an 
actual rotation of the magnetism. This ro 
tation of the magnetism in the stator in 
duces a rotating magnetism in the rotor, 
which in turn gives rise to the generation 
of alternating currents in the bars of the 
rotor 

The combined action of the rotating 
magnetism and the current in the bars 
causes the bars and the soft-iron core to 
rotate in the same direction as the mag 
netism, but at a slightly slower speed. If 


the motor is doing no useful work and 


REDFIELD 


will amount to about 3'2 per cent. By 
slip is meant the difference in speed be- 
tween the rotor and the magnetism. 

In order to start a squirrel-cage motor, 
a transformer or “compensator” (Fig. 3) 
is used, which is so designed that the 
voltage of the line may be impressed upon 
the stator of the motor in a series of in- 
creasing steps. By thus gradually increas- 
ing the voltage impressed upon the motor, 
it is allowed to get up to speed without 
causing such a heavy flow of current as to 


burn out the parts of the motor 


[HE SLIP-RING INDUCTION Moror 


[he slip-ring induction motor differs 

















Fit 2 A—STATOR OF GENERAL ELECTRIC INDUCTION MOTOR B—SQUIRREL-CAGE ROTOR. 


( SLIP-RING ROTOR D—INTERNAL-RESISTANCE ROTOR 


STARTING RESIST- 


ANCE INSIDE ROTOR, CONTROLLED BY KNOB AT END OF SHAFT 


there is very little resistance to the ro- 
tation of the rotor, the speed of this rotor 
will be very nearly equal to the speed of 
rotation of the magnetism which is called 
the “synchronous speed.” In this case, as 
the bars are moving almost as fast as the 
magnetism, there is very little current gen- 
erated in the bars. If, however, the motor 
is called upon to do useful work, the rotor 
will lag a little in speed, causing the mag- 
netism to pass over the bars at a greater 
speed, generating a much heavier current 
in the bars. The heavier the current, the 
greater the pull and the more work will 
the motor do. Induction motors are usu- 
ally designed in such a way that, when the 
motor is delivering full load, the “slip” 


from the squirrel-cage motor principally 
in the fact that the rotor is wound instead 
of being composed of straight copper bars. 
The ends of these windings are brought 
out to rings (Fig. 2C) on the shaft of the 
rotor (hence the name “slip ring”) and by 
means of brushes bearing upon _ these 
rings, the induced current in the motor 
may be passed through external resist- 
ance. In order to start a slip-ring motor, 
a high resistance is placed in series with 
the rotor and the full voltage is impressed 
directly upon the stator. The resistance 
in the rotor circuit prevents the current 
in the rotor from becoming excessive and 
this in turn reacts upon the current in the 
stator in such a way as to reduce its value 






























so 






st 
fac 


au 







rot 





wl 














May 6, 1909. 


also. The resistance is controlled and 
gradually cut out as the motor gains speed, 


by means of a controller, shown in Fig. 4 


THE SYNCHRONOUS MoTOoR 


The synchronous motor is almost ex 
actly like an alternating-current generator. 
Fig. 
General Electric manufacture. It is 
plied with field magnets which are ener- 


5 illustrates a synchronous motor of 
sup 


gized by a direct current from some ex- 


ternal source. These field magnets ( Fig. 


6) usually form the rotating part of the 
motor, while the armature which receives 


the regular alternating current remains 


stationary. Its appearance is very similar 
to Fig 2A. 
current upon the armature may be said to 


The action of the alternating 
produce a series of pulsations of 
netism 
of the motor. 


mag 
which cause rotation of the rotor 


In a synchronous motor there is no slip, 


but the motor runs at the same speed as 
the generator if the two machines are of 
the same construction The principal 


peculiarity of the synchronous motor 1s 














om ome 





GENERAL ELECTRIC 


SQUIRREL-CAGE 


FIG. 3 STARTING COM 


PENSATOR FOR MOTOR 

that it must be started from some external 
source of power and if it is very greatly 
fall out of 
There are 


overloaded, it will “step” and 


stop altogether. some manu 


facturers, however, who by placing 


auxiliary squirrel-cage windings upon the 
rotor are enabled to produce a motor 
which will start itself with from 30 to 50 


per cent. of starting torque, or twist. 
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CHARACTERISTICS 
The characteristics of the 


squirrel-cage induction motor are its sim 


principal 
plicity and ruggedness. It is also cheaper 
than the other forms of alternating-cur- 
rent motor. Its principal objection is its 
low starting In order to develop 
full-load the 
cage induction motor will require from 400 


| he 


Starting torque 


torque 


torque at starting, squirrel 


to 500 per cent. of full-load current 


reason for this is, that the 


is directly proportional to the square of 
the voltage impressed; or, half the voltag« 
gives one-quarter torque, and as_ the 
squirrel-cage motor is started by the im 


pression of reduced voltage, it follows that 


its starting torque is very small indeed 
[his small starting torque gives rise to 
excessive slip during the period of starting 
and consequently the generation of very 
heavy current in the parts, as there is no 

7 

















rik 4 GENERAL ELECTRIC CONTROLLER FOR 


SLIP-RING MOTOR 


external resistance in circuit with the 
rotor. 

The shp-ring induction motor is slightly 
the 


motor, but it has the advantage of giving 


more expensive than squirrel-cage 
a very high torque at starting, this torque 
being developed without excessive in-rush 
Also by the 
the 


considerable variation in the speed of the 


of current introduction of 


variable resistance in rotor circuit, 


motor may be obtained. This speed va- 


riation is, however, produced at a sacri- 
fice.of economy, somewhat as is the case 
direct-current reduced 


when a motor is 


in speed by the insertion of resistance in 


its armature circuit It, nevertheless, 
often happens that speed variation is of 
more importance than economy 

Up to recent years the objection to the 
synchronous motor was that it is neces- 
external 


start it from 


This 


Sary to an source 


of power feature, as already ex- 


737 
plained, has now been overcome on the 
larger units by some manufacturers. It is, 
however, still necessary to supply a di- 
rect current to the field magnets of the 


synchronous motor and this gives rise to 


some inconvenience 

The principal advantage of the syn- 
chronous motor is its high “power factor.” 
The power factor of an alternating cur 

















FIG. 5. GENERAL ELECTRIC SYNCHRONOUS 
MOTOR 

rent is the ratio of the actual power de 

veloped to the apparent power which 


would be obtained by the multiplication of 
the ] 


voltage by the amperes In nearly 


every alternating-current circuit, the pul 
sations of “current al! not in exact step 
or “phase” with the pulsations of voltage, 


and it is only that part of the current pul 


sations which are in step with the pulsa 
tions of voltage, which develop useful 
powe! he other portion of the current 


“idle 


and its effect is to produce heat 


gives rise to what is known as an 
current” 
ing in the parts of the machinery and the 


line without 


transmitting doing any use 
ful work at all Chis idle current then 
reduces the available capacity of the gen 
erating station and also of the transmit 


ting line and for this reason it is advisable 
to keep the power factor as high as pos 
sible, idle 
a minimum 


and so reduce the current to 

The synchronous motor does not pro- 
duce any loss in power factor, and for this 
reason it has a distinct advantage. It also 
has the 


improve 


further faculty of being able to 
the power factor of an existing 
the of its 
For this reason it is often 


electric line by over-excitation 


held magnets 
ised on circuits where the existing power 
factor is low and where the capacities of 


the generating station and the line are 


beginning to be entirely used up 


GENERAL USES 


Che squirrel-cage induction motor is 


used in most places where infrequent 
starting and low starting torque are re 
quired. Its general ruggedness makes it 


particularly adaptable to places where it 
as there 


these 


is liable to receive rough 


usage, 


being no commutator or slip rings, 


sources of trouble are avoided 
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The slip-ring induction motor is used 
where frequent starting and high starting 
torque are required. It lends itself par- 
ticularly well for elevators and hoists and 
also for pumps and air compressors if 
automatic starting and stopping control 
are required. Fig. 7 shows a_ hoist 
equipped with a General Electric slip-ring 
motor 

The synchronous motor is often used 
on large units where infrequent starting 
and high power factor are wanted. There 
are many power companies which strongly 
advocate the use of synchronous motors 
wherever possible so as not to further re- 
duce the power factor of their existing 
line and in many cases to improve the 
existing power factor. Owing to the al- 
most uniform character of the load of an 
air compressor, this machine lends itself 
especially well for the use of synchronous 
motors when placed on electric lines for 
the purpose of raising their power factor 
An instance of this is at Dos Estrellas 
mines of El Oro Mining and Develop 
ment Company, in Mexico. Here there are 
two 200-horsepower direct-connected air 
compressors with synchronous motors op 
erating on the Necaxa power line. The 
synchronous motors on these units are 
started by an auxiliary 50-horsepower 
slip-ring induction motor, by means of 
sliding gears. Fig. 8 illustrates one of 
these units. Another instanceof this is 
in the United States navy vard, at Nor 
folk, Va., where there are two 550-hors 
power direct-connected air compresso 
with synchronous motors of the self-start 
ng type, being installed. In both thes 
instances, the synchronous motors are be 
ing used directly to improve the power 
factor of the existing power lines and thus 

crease the capacity of the generating 

m and the transmitting wires 


Government Purchase of Coal on 
Heating Value Basis 


Che fuel bill of the United States Gov 
ernment now aggregates about $10,000,000 
| 


per annum. The saving made by the r 


duction of ash alone, through buying coal 


on a heating-value basis, is some $200,000. 
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The above information is furnished by a 
bulletin of the technologic branch of the 
United States Geological Survey, just is- 
sued, in which are assembled results of 
the Government’s purchase of coal under 
heat-value specifications for the fiscal year 
1907-8. 

At the present time 40 departmental 
buildings in Washington, the Panama rail- 
road, more than 300 public buildings 
throughout the country, navy yards and 
Government arsenals are buying their 


coal under specifications, the essential pro- 
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most desirable bid and minimizes con- 
troversy and criticism in making awards. 

“The field for both the Government and 
dealers is broadened, as trade names are 
ignored and comparatively unknown coals 
offered by responsible bidders may be ac- 
cepted without detriment to the Govern- 
ment. 

“The Government is insured against the 
delivery of poor and dirty coal, and is 
saved from disputes arising from condem- 
nation based on the usual visual inspec- 


tion. 





—— 














FIG. 8. WESTINGHOUSE SYNCHRONOUS MOTOR DRIVING INGERSOLL-SERGEANT AIR COM 


KESSOR | EQUIPPED WITH AUXILIARY 
isions of which fix the amount of ash 
nd moisture. Premiums are paid for coal 
etter than the specified standard; deduc- 
tions are made for coal inferior to such 
tandard. On this basis the Government 

getting what it pays for, and is paying 
for what it gets. 
he advantages of this system of pur- 
hasing coal are brieffy summarized as 
follows: 

“Bidders are placed ona strictly compe 
titive basis as regards quality as well as 


price. This simplifies the selection of the 


SLIP-RING INDUCTION STARTING MOTOR 


“Experience with the old form of Gov 
ernment contract slfows that it is not al 
Ways expedient to reject poor coal, be- 
cause of the difficulty, delay and cost of 
removal. Under the present system re 
jectable coal may be accepted at a greatly 
reduced price. 

“A definite basis for the cancellation of 
contract is provided. 

“The constant inspection and analysis of 
the coal delivered furnishes a check on 
the practical results obtained in burning 


the coal.” 





























FIG. ©. REVOLVING FIELD 





MAGNETS OF 





GENER AL ELECTRIK 


SYNCHRONOUS MOTOR 





FIG. 7. ELECTRIC HOIST EQUIPPED WITH GENERAL ELEC- 
TRIC SLIP-RING INDUCTION MOTOR 
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xperiments on Forces Acting on Twist Drills—I . 


To Determine Twisting Moment and Feeding Force with Drills of Various 
Diameters, at Various Feeds and Speeds, in Cast Iron and Steel 





BY DEMPSTER SMITH AND R. POLIAKOFF 


were 
It 
hoped that they may prove of service to 
the machine designer user alike. 
They represent part of the work done 
during the last three years by the me- 
chanical-engineering students in tlfe ma 


recorded below 


The 
made with an ordinary twist drill. 


experiments 
is 


and 


chine-testing laboratory of the Manchester 
Municipal School of Technology. If these 
results should have any value, the thanks 
of the engineering public must be accorded 
to the authorities of that institution for 
all the facilities to make the experiments, 
and their permission to reproduce the 
same, and also to Sir W. G. Armstrong, 
Whitworth & Co., of Manchester, for 
their generosity in providing free of 
charge all the drills from 34 to 3 inches 





i t 
H 
diameter in plicate and ul 
ise ope € ipon 
EXPERIMENTS WITH THE First APPARATUS 
The experiments had for their object: 
(a) To determine the twisting moment 
required for drilling with different 
diameters of twist drills at various 
speeds and feeds in cast iron and 
steel. 
( ) The feeding force req ured for the 
various conditions mentioned in 
(a). 
(c) To ascertain the twisting force re 
quired to enlarge a hole (which 


had previously been opened with a 


drill of smaller diameter) at dif 


ferent rates of feed on cast iron 
and steel 

(d) The corresponding feeding force 
required under the circumstances 


instanced in (c). 

Ordinary commercial A. W. high-speed 
drills of 34, 1 and 1% 
inches diameter were used through 


The drills 


steel twist 


out these trials. were 


*Condensed from a paper presented to the 
Institution of Mechanical Engineers 


t 





an 


ground on twist-drill grinding 


machine and the point thinned to 

about half the thickness of the web 
Particulars of the drills are given 
in Table 3. 

The of 


operated u was 


pon 
and ] 


cast iron 


1ad the skin 


Whit 


nedium hardness 


removed. The steel was 
worth’s (fluid-pressed), of me 
dium hardness, having 0.29 per 
cent. carbon and 0.025 per cent 
manganes« 

DESCRIPTION OF APPARATUS USED IN THF 
First SERIES OF EXPERIMENTS 

The first series of experiments was 
made on an 18-inch center screw-cutting 
lathe by Sir W. G. Armstrong, Whitworth 


, 
Bn A a, 
bp TET pO 
| 
| a Sy 
| NS 





id the thrust on the ie is taken by 
the knife-edged lever C and a diaphragm 
dynamometer fitted to a cast-iron block 
which is bolted to the top slide rest 

The arm D is clipped and cottered at 
one end to B, while the other extremity 
resting on a scale pan prevents the drill 
from rotating. As the arm advances with 
the drill and the scale pan is stationary the 
former is fitted with a knife-edged roller 
tc reduce side twist on the drill due to 
friction [he force exerted on the pan 


when multiplied by the length of the arm 


gives the twisting moment on the drill 
On the engagement of the screw-cutting 
feed mechanism a definite advance 1s 


to 


th 
of the 


and drill per revolu- 
diaphragm dyna 


given saddle 


tion work Phe 








ea _— | as ra es 
I" | 
= j 
om nce nani - 
| 
‘\ 
US ON WH 
vn ( \ K W:% ; 
; 
held in ry 
rangement 1 1 | 1. The latl 
was dri\ b rsepower direct 
ent n I t \ larg 
cooled rhe ted to the main t wn in se 
llowed ¢ varied fré Q t for 
0 to 300 { ninute. The tri was 10 revoluti 
tor dt ‘ ift where F f drill 
vas nted t ) imil lhe fr erved yn 
that on the lathe dl \ farther ter at itl pindle | 
duction of speed 1 be obtained g +} { 
the double and treble gears in the ma Pow ‘ made at 
hine, the ratio of which was 14.9 and «¢ | trials. ta 
$2.5 1 I, resp vely L hie I ied work d f was so 
rrangement tl d of t peed small i n with t equired to 
being varied ft 5 to 450 revolutions vercome friction iracy of the ré 
per minute \ « ter fixed to the tail sults could not be reli and the read 
of the spindle indicated t revolutions ings wert nsequently discontinued. No 
made by the work perceptible difference was observed in the 
[he stand A, bolted to the bed of the twisting nent and end-pressure with 
lathe, supports the drill close to the work. the variation of speed; that is, the cutting 
The drill is quite free to slide in the bear horsepower for a given diameter of drill 
ing provided in the stand. Suitable hard- and feed was directly proportional to the 
ened-steel bushes ire used for th va speed 


of drills 
receives the tang end of the drill 


rious sizes A small spindle or 


socket P 


yf these experiments have been 
of trials the 


As some ¢ 


repeated in the second set 
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values have not been tabulated, but are 
given in diagrammatic form with different 
forms of spots for each set on Figs. 2 
and 3. 
RESULTS OF EXPERIMENTS WITH FIRST 
APPARATUS 

The results obtained in these experi- 
ments may be indicated as follows: 

The twisting moments in foot-pounds 
for trials (a) have been plotted as ordinates 
on a base of feed in inches per revolution 
of the work in Fig. 2. The diameter of 
the drill and material operated upon are 
distinctly marked on the diagram and a 
full line drawn through the mean of the 
spots. 

The twisting moments for the opening- 
out experiments (c) have also been plotted 
as ordinates on Fig. 2, and are distin- 
guished by open spots inclosed by a circle 
and a dot-and-dash line drawn through 
the mean of them. These experiments ap 
pear to indicate that the twisting moment 
with feed follows a linear law which can 
be expressed by the following equations: 

Trials (a) on medium cast iron; 

T 1220 t+ 2.5 for %-ineh drill, ( 
T 1840 t+ 7.5 for 1-ineh drill, (2 
T 3640 t + 22.5 for 1%-ineh drill. (3 
The values are represented by strong 


full lines in Fig. 2. 
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An equation embracing the whole; 
T = 12(d* — 0.35)+(500 + 1350d*)t (4). 


Taking a more approximate, but more 
simple expression for formula (4); 


T = (1800 t+ 9) d’. (4a) 


For the opening-out trials (c) on cast iron 








FIG. 4. THREE-INCH DRILL IN THE SECOND 
APPARATUS 


the twisting moment is given by the 
formula: 
T = 2812 ¢ + 17.5 opening j-inch hole) (s) 
to 14-inch diameter, j 5 
which is represented on Fig. 2 by a full 
line. 
The twisting moment in trials (a) on 
steel follows a similar law to the cast iron. 
\n expression for each size of drill is 


given below: . 
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T = 1530¢+ 15 for %-inch drill, (6) 
= 3850 ¢ + 18 for 1-inch drill, (7) 
= 7800 t + 48 for 1%4-inch drill. (8) 


~) 


~~) 


These equations are represented by the 
full line drawn on Fig. 2. 

An approximate expression for the 
above which is near enough for all prac- 
tical purposes is; 


T = (3200 t + 20) d’. (9) 


For the opening-out trials (c) on steel 
(not plotted) ; 
T = 15007 6 opening *,-inch to 1-inch. (10) 


T = 33257 + 29o0pening 1l-inch to 1\-inch. (11) 
T = 5025 /¢ + 3] opening %-inch to 14j-inch, (12) 


where 
7 = Torque in pounds-feet, 
d = Diameter of the drill in inches, 
t= Feed in inches per revolution of 
the drill, 
P = End thrust in pounds. 


These symbols have the same meaning 
in that which follows: That the torque 
should be proportional to the square of 
the drill diameter and approximately pro- 
portional to the feed is what one would 
expect, since it was shown by Dr. J. T. 
Nicolson in his “Experiments with @ 
Lathe Tool Dynamometer” that the cut- 
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ting force was directly proportionate to (6) has been plotted as an ordinate on a For the opening-out trials in medium 
the depth of cut and almost proportionate base of feed ¢ in inches per revolution of | steel, 
to the feed for any given cutting angle of the work in Fig. 3. F ‘ach hol 

: : . - . . F 15,200 ? 60 opening 4-1nch hole to 
tool; and farther, that for any given tra- For medium cast iron the laws are ap- ’ _ 
verse the cutting pressure should be pro- proximately, I-inch diameter, (19a) 
ortional to the angle er , P = 25,500 t+- opening I-inch hole to 
I . : ~* ' P 95,600 t — 250 for %-inch drill, (13) i # ' 
NOW, In twist drills the cutting angie . . , diz > 
ala he { ms ; 5** P= 93,400 t + 180 for 1-inch drill, *(14) 1¥2-inch diameter, (19b) 
. 2c y ac ec » ace ‘ c . . ) ' : 
varies rignt acro t le face trom about 05 P on 154, t — 600 for 1%4-inch drill, (15) | 30,000 f 200 opening % inch hole 
degrees at the outside to about 90 degrees 
: ‘ : - , to 1 inch diameter. (19c) 
at the web. On examination it was found [he equations are represented by the 

: — » well :. pie: a . wale. i o's Pe . . , . 
that the value of the average angle rela- full lines in Fig. 3; In no case did the end force P reach 
tive to the diameter of the drill was prac-  p — 341¢. 900 tf — 200 for all diameters. (16). a maximum and then diminish when the 
tically the same for all drills used. 

Neglecting the chisel point the average = — | ee: mes: wae 
cutting angle may be assumed to be in the p,,werer oF cael | Tan. « a Width of “a 
. . IN INCHES. Pitch of r Cutting ~~ a Stem W idth of Point 
middle of the lip, i.e., at from the Spiral. | : | Angle Backed by e ar mery Divided 

i : nine P wd po Many off Por- "3¢ prill, om. |by Diam 
center of the drill. Taking the cutting Intended. | Actual. . = tion | of Drill 
pressure f proportional to the area of cut : | Inches. Degs 
(that is the difference due to the traverse 0.75 | 0.749 | Lin 54 2 34 66.9 0.117 0.156 0.085 0.114 
has been neglected), then the area of cut Lo | 0.999 | 1ines | © =2.07 64.25 0 166 0 166 0.096 0.096 

} 4 | 
on each lip= and since there are 1.5 | 1.501 lin 10 + 2.12 64.8 0. 266 0.107 0.170 | 0.113 
, ‘ ° 4 ‘ . = < - # | 6 
two lips in the drills under consideration 2.0 2.002 | lin i4 | .,,=2.23 65.8 0.349 0.175 0.191 | 0.096 
25 | 2.501 | 1in 18 Bn » 29 66.4 0.384 0.154 0.200 | 0.080 
rt r r? r 
T = 2 pied. = c ® 3.0 | 3.003 | Lin2l * = 2.23 65.8 0.399 0.133 0.224 0.075 
> , | 9.43 
° ° “ Average.| 2.23 65.8 0. 160 0.096 
but 
r?A= q —» TABLE 3. PARTICULARS OF DRILLS USED IN THE EXP®RIMENTS 
4 — 7 . 
—_———— == = peace eens —==— drill was fully entered as observed by 
| é ; 
l 2 3 | 4 5 | 6 Professor Breckenridge, and it can only 
—— -— ——- —— —_ ---*- —- —__—— ~ —_____— be concluded that he was operating on 
TorQUE IN Foor Pounps, cast iron having a very hard skin, or that 
Equations corresponding to the drill had a smaller pitch than those 
: . now in common use, i.e., a keener angle. 
at ‘ener: P _— Approximate 
st . —y — Law Z - Nearest Linear General! Linear General Law [he opening-out experiments show the 
= |Full Lines on Fig. 7 phe = aw 8 aw T = ? T=7 1.8(0.7 , , ; 
oe oer nae be 7h ASA | Shown Dotted ‘fallacy of a common notion that but for 
<= on Fig. 9 : ~— ae > . 
S jin Figs. 7and9. the chisel point the drill would run into 
2) T= 4250. T= 465/971 r= 5+ 1100¢ T= 56+ 1085) T 4410.7 the work and break This idea appears 
l | T= 828°. T= 7850715 r=10+ 1750¢ T= 10 + 1700t) T 7400°.7 ; - = . 
14} T= 170007) T = 1640/07! T = 25+ 3700¢ T = 22.5+ 3450) T 1535107 to have originated in the experiments re 
2 T = 265 110-2 T = 2765¢0.70° T=40+ 5800 T=40 + 5900) T — 257507 ferred to abo 
24 | T = 4027007 r a 415000.704 r— 60 4 88008 T= 62.54 8760¢| T — 38500 ferred to above where it was found that 
3 T = 5750f0.% I 57 8010.70 I 90 129001 T = 90 + 12900t) T 330 while an end force of 1800 pounds was 
necessary at the beginning of the cut to 
Suaver ix Pouxps keep the drill to its work only 1000 pounds 
Bqnatans cneepenens tS was required when drilling at the full 
- . diameter. The cutting lips, therefore, were 
S mers —— pproximate ; : 
s peer og ay | General Law supposed to produce a pulling in force of 
‘ Full Lines on Fig. 8 yp Be P= 35500d°. *f0.7 > 
5g (24d + 65) 1000 IN 3} SOO pé unds 
s Full Lines on Fig.10 ££ “ owe Sn ; ; 
- sgures At the time Dr. Nicolson expressed his 
4) P= 125 820007 | P = 114 S3000f | P = 290200°.7 dissatisfaction with the experiments on 
l P = 200 s9000¢ | P 195 89000 P 35500007 2 
13 | P = 350 + 1030002 | P -— 358 + 101000 | P — 47140007 the larger drills and heavy feeds, and was 
2 P = 500 + 110000¢ | P — 520 + 113000¢ P 5768000. 7 r +h > ge 
23 | P — 600 126000 | P — 617 + 1250008 lP  6745000.7 of the opinion that they could not be get 
3 | P = 850 + 1400000 | P = 845 + 1370008 | P — 766000° ting their full feed. On examination it 
' . 
ee ee —— —— was found that there was a considerable 
rABLE SOFT CAST ON T ALS i 
LE 4 FT AST-IRON TRIALS spring in the lever C and also a slight 

VALUES CORRESPONDING TO EQUATIONS GIVEN IN THE Bopy OF THE. PAPER AND CURVES | ¢ : 

* movement in the swivel-slide of the lathe 


DRAWN 
r fid? 
8 
The opening-out trials (c) might be 
treated in the same way, but it is evident 
from the above that as the ratio of the 
holes varies, so will the cutting angles and 
consequently the cutting pressure. This 
then would necessitate an equation involy 


discussed 


This 


more fully, however, in the second set of 


18 


ing the cutting angle 


experiments 
The end thrust P on the drills for trials 


ON FIGURES 


In the opening-out trials(d)in cast iron; 


P = 11,330 ¢t + 160 opening out \-inch / « 


hole to 144;-inch diameter. \ (7) 

In the medium-steel experiments for 
trials (b); 

P 26,500 t + 1040 for %-inch drill, (18a) 

P 90,000 t+ 800 for 1-inch drill, (18b) 

P 155,000 t + 1300 for 1%-inch drill. (18¢) 


These values are shown by full lines on 

or, generally, 

(d 0.5) t 
drills. (18) 


Fig. 3; 


P 160,000 1000 for all 


when operating with the larger drills and 
feeds The former would after a time 
assume a constant state, yet it would tend 
to cross-wind the drill in the hole and stay 
[he latter could have been overcome by 
fitting dowel pins in the slides. These, 
together with few minor objections and 
the fact that it was impossible to get a 
feed below 13 inch led to the abandon 


ment of this arrangement in favor of that 


subse que ntly described The xperience 
gained with this apparatus, however, sim 
plified matters for that which was to fol 


kk W 
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EXPERIMENTS WITH THE SECOND 
APPARATUS 


The second set of experiments was 
really a continuation of the program made 
out for the first, and may be briefly stated 
as follows: 

(e) A series of experiments to deter- 
mine the twisting moment or torque and 
end thrust on twist drills of varying diam- 
eter when operating on soft cast iron with 
different rates of feed. No lubricant used. 
Termed ordinary trials. 

(f) A set of experiments similar to the 
above when operating on Whitworth’s 
medium hard (fluid-pressed) steel. No 
lubricant used. Termed ordinary trials. 

(g) A set of trials on soft cast iron to 
determine the variation of torque and 
thrust with different cutting speeds. No 
lubricant used. Termed speed trials. 

(h) Trials to determine the variation of 
thrust and torque on soft cast iron and 
medium hard steel with different diameter 
of drills and rate of feeds. An initial hole 
equal to the width of the chisel point was 
drilled in the specimen operated upon. 
No lubricant used. Termed minus chisel- 
point trials. 

(i) A set of experiments to determine 
the variation of thrust and torque when 
operating on soft, medium and hard cast 
iron. No lubricant used. Termed hard- 
ness trials. 

(j) A similar set of experiments to the 
above when operating on Whitworth soft, 
medium and hard (fluid-pressed) steel. 
No lubricant used. Termed hardness 
trials. 

(k) A set of trials similar to (j) but 
with a lubricant of oil and water. Termed 
lubricated trials. 

(1) A set of trials to find the effect pro- 
duced by varying the point angle when 
operating on soft cast iron. No lubricant 
used. Termed point-angle trials. 

(m) A set similar to (1) when operat- 
ing on soft (fluid-pressed) steel and lub- 
ricated with a mixture cf water and oil. 
Termed point-angle trials. 


DESCRIPTION OF SECOND APPARATUS 


The experiments (¢) to (m) were carried 
out on an old horizontal milling machine 
which had been reconstructed and 
modified at the School of Technology to 
allow of these several observations being 
made. The arrangement is shown in de- 
tail in Fig. 6, and by the half-tone, Fig. 5. 
The power was obtained from the motor 
already referred to, which drove a 
countershaft whereon was mounted a 
three-stepped cone similar to that on the 
machine. Two pairs of wheels were intro- 
duced between the cone and the driving 
spindle, but one pair could be suppressed 
to allow of an increased speed to the 
spindle. The arrangement thus permits of 
a total speed variation to the drill of from 
5 to 150 revolutions per minute. A counter 
fixed to the front of the machine and 
actuated from the spindle indicates the 
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revolutions. The drill is held in the ro- 
tating spindle A and can be advanced at 
varying rates, from 1/400 to 1/20 inch per 
revolution of the same, by suitable change 
wheels driven from the spindle sleeve and 
a square-threaded cylinder on the end of 
the spindle. The work is supported on an 
angle plate which is bolted to the face- 
plate on the spindle in the second head- 
stock. This latter spindle being free to 
slide transmits the thrust on the drill to 
the diaphragm dynamometer fixed to the 
tail of the headstock. The twisting force 
is taken by an arm bolted to the faceplate 
and having a knife edge on its farther ex- 
tremity which rests on a scale pan. 

The driving wheel B is keyed to the 
cast-iron sleeve C which rotates within 
the bearings of the front headstock D. A 
long key fitted at the end of the sleeve C 
nearest to the work drives the spindle 4, 
while permitting it to slide longitudinally. 
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on by a shoulder at one end and lock nuts 
at the other. Friction washers are in- 
troduced between these members to take 
the wear. Thus on the engagement of the 
clutch M (which is keyed to C) with the 
pinion E a definite horizontal movement 
is given to the spindle per revolution of 
the same. The hand-wheel L is keyed to 
K and furnishes a quick withdrawing 
motion to the drill on the locking pins 
being withdrawn. 

The torque on the drill is obtained by 
multiplying the load on the scale pan 
(after the initial load due to the weight 
of the arm and unbalanced weight on the 
faceplate have been subtracted) by the 
length of the arm measured from the cen- 
ter of the hole to the knife edge. 

Balls have been fitted in pockets of the 
cast-iron sleeve Q to allow the spindle R 
to slide longitudinally with the minimum 
of frictional resistance. The hydraulic 














FIG. 5. 


The employment of a sleeve as a driver in 
this manner reduces the twist that would 
otherwise come on the spindle if it were 
driven from the wheel B direct. It also 
divides the wear due to rotation and slid- 
ing. As the wear due to the former is 
greatest, adjustment for the same is pro- 
vided. It is clear that if the spindle is 
allowed any freedom it will wabble, 
thereby enlarging the hole and in all like- 
lihood breaking the drill. The feed to the 
drill is secured through the pinion E£, 
mounted freely on the sleeve C, which en- 
gages the train of gears on the quadrant, 
bolted to the bed and the wheel F keyed 
to the screwed cylinder G. The wheel F 
is held in the tail cheek H by an annular 
plate, while immediately ahead of it is a 
nut K which embraces the screw G and 
is held to the cheek by pins through the 
hand-wheel L. The cylinder G rotates 
independently of the spindle and is pre- 
vented from moving longitudinally there- 





SECOND APPARATUS BUILT FOR TWIST-DRILL 


EXPERIMENTS 


support to take the end thrust of the drill 
consists of a phosphor-bronze casing S, 
fitted with a filling plug T and a standard 
pressure gage U. The diaphragm V is of 
cold-drawn brass yo inch thick. It is 
held to the casing by bolts and a steel 
ring W. The thrust pad X is provided 
with a cup-shaped recess to receive the 
spherical end of the spindle R. The pad 
is made fast to V by the nut Y within 
the casing. The end thrust on the drill 
deflects the diaphragm at that part which 
is free (about % inch) between S and X 
thereby producing a pressure in the fluid 
which is shown on the gage. The fluid in 
this case is water which has been distilled 
by boiling after the casing has been filled. 
A small filling plug is fitted in the end of 
the gage tube to allow any air to escape 
in order that the diaphragm deflection 
may be as small as possible. When the 
fluid is air-free the diaphragm will only 
‘yield by the amount necessary to supply 
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the increased volume of the gage tube due 
to the added pressure. The spring of the 
tube is sufficient to bring the diaphragm 
back to its original position when the load 
is removed. This diaphragm dynamom- 
eter is identical with that used by Dr. 
Nicolson in his investigation on the cut- 
ting with a lathe tool. 

The diaphragm and gage were cali- 
brated separately and together in their 
places so that whatever frictional resist- 
ance to sliding was offered was taken into 
account. The gage dial was Io inches in 
diameter and graduated in % pounds. If 
the gage were observed only to within 4 
pound this would mean 10 pounds on the 
drill, or a 3-per cent. error in the smallest 
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able. A greater irregularity is produced 
by drills of different degrees of sharpness. 
The procedure adopted throughout these 
trials was to use a newly-ground drill with 
the ts feed and to follow with each 
larger feed in order, namely, $y, 
rés, so etc., without regrinding the 
drill. One or two sets were made with 
freshly ground drills for éach experiment. 
These are slightly below the first men- 
tioned, and show the allowance to be made 
on this account. The drills were never at 
any time blunt, as the duration of each 
trial was about 10 minutes after the drill 
had fully entered, and the speed main- 
tained at 10 revolutions per minute for all 
sizes of drill. Particulars of all the drills 
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crease as fast as the feed for any given 
diameter of drill. On plotting the log. 
of this quantity on a base of log. of 
feed the values for each drill lie on a 
straight line. The equations to these are 
given in the second column of. Table 4 
and aré represented by the strong full 
lines on Fig. 7. By combining these 
equations a general law in close agree- 
ment with all the results is obtained for 
all sizes of drills and feeds. Thus for 
the torque it is found that, 


- = 785 d 1-8 £o.712—0 0065 d_ (20) 


To allow of a comparison with the 
formulas given in column 2 of Table 4 
the equations deduced from the general 
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FIG. 6. SECOND APPARATUS ON WHICH EXPERIMENTS, FIGS. 7 TO 23 WERE MADE 


drill and feed used, and 0.1 per cent. in 
the largest. 

Toward the end of the trials the balls 
or races appear to have flattened or worn 
a little; as the difference between the 
readings obtained on the scale by pressing 
the arm hard on the pan and laying it 
gently down was about % pound. This 
would have affected the %-inch drill 
torque fully 10 per cent. for the finest 
feed and proportionately less for heavier 
feeds and larger drills. Fortunately the 
smaller drill trials were made first when 
this sticking, although looked for, was not 
apparent. The mean of these zero readings 
was taken at each trial and the vibration 
of the machine would overcome such slug- 
gishness to a very great extent, so that 
this error in any case would be inappreci- 


used in the experiments are given in Table 
3. See also Fig. 4. 

The results of these trials are not tabu- 
lated, but are diagrammatically recorded 
to a large scale. This permits of a 
fairer average being obtained and shows 
the several variations at a glance 


Sort CAST-STEEL TRIALS 


The torque and thrust for trials (¢) on 
soft cast iron have been plotted as ordi- 
nates on a base of feed in inches per 
revolution of the drill in Figs. 7 and 8. 
These have also been plotted on a base 
of diameter of drill in inches in Figs. 9 
and 10. It will be observed that within 
the range of feeds employed in practice 
these values follow approximately a linear 
law.. The torque, however, does not in 


law (20) for each size of drill are given 
in column 3 and represented by the full 
lines on Fig. 9. 

As the index of ¢ is almost constant it 
will be near enough for all practical pur- 
poses to take it at 0.7. The index of d 
may be taken at 1.8 and the coefficient 
modified to suit. The error in this sim- 
plified formula, 


T = 740 d '* ¢*", (21) 


is inappreciable. It is shown by the dot 
ted lines on Figs. 7 and 9, and the value 
for each drill is given in column 6 of 
Table 4. 

The linear expressions in column 4 are 
further approximations, and may be pre- 
ferred to the exponential given above. 
Even these, however, when combined, do 
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mot conform to a simple general law, the 
nearest approach to which is, 


T = 10d* + (14 d*+ 3) 100%. (22) 


The values deduced from this for each 
size of drill are given in column 5 of 
Table 4. Beyond removing the fractional 
indices there is little improvement. An 
equation of this form may be of service 
in making rapid comparisons and to those 
who are not familiar with the use of 
logarithms, 


3 
T = 14 d* (1 + 100 /), may be (228) 
near enough. 
It will be observed that these linear 


values closely agree with those obtained 


dj ta! Drill [ 
: jt 


) 


é 


Torque ( Foot Pounds 


uu 


. 4 1 1 1 


400 


200 100 5A 6 


FIG, 7. TWIST DRILL EXPERIMENTS (ORDINAR v), VARIATION 
OF TORQUE WITH FEED WHEN OPERATING 


ON SOFT CAST IRON 
in the first set of experiments by Dr. 
Nicolson. 

As the drill entered the specimen the 
torque gradually increased and at no time 
exceeded the value obtained when drilling 
the full diameter. The drills were not 
allowed in any case to break through the 
metal. 


Tue Errect oF THE DIAMETER ON THE 
TORQUE 

“The torque increases almost in propor- 

‘tion to the square of the diameter of drill 

for a given feed. As torque is the pro- 

duct of the resultant force and distance 

at which it acts and as these factors are 


~ 
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each proportional to the diameter of the 
drill providing the stem and chisel point 
are some constant proportion thereof, and 
provided the cutting angle be constant for 
all diameters, the torque should increase 
as the square. The width of the chisel 
point (or thinned stem) is given in Table 
3 and is about equal to 0.107 @* while the 
width of the backed-off portion is about 
0.187 d@* or approximately: Chisel point = 
0.96 d, width of backed-off portion 
0.168 d. The average cutting angle for 
all drills in the plane of shaving (at right 
angles to the lip) at the periphery is 


p 
[Taa a = 68.8 degrees, 
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== 87.2 degrees, (23) 





79.4¢+78d 
d 


The mean angle is, therefore, almost con- 
stant for all diameters of drills used. Pro- 
ceeding in the same way it will be found 
that the center of pressure due to these 
three portions of the cutting edge occurs 
at a distance from the center of the drill 
of 0.46 time the radius. This is the point 
at which the resultant force may be sup- 
posed to act providing the cutting pressure 
is proportional to the cutting angle as as- 
sumed below. It is then clear that if the 
fractional exponent had been used in the 
above expression for the mean angle the 
cutting pressure would have been propor 
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and the angle at the root of the stem is 
go degrees since the diameter here is very 
small. The angle of the cutting edge has 
been taken as the arithmetical mean of 
these two, viz., 


68.8 +- 90 degrees 
2 





= 79.4 degrees, 
The mean cutting angle for the backed-off 
portion = 


g0 + 100 degrees 
2 





= 95 degrees. 


The cutting angle of the chisel point it- 
self equal 150 degrees. Summing these 
mean angles, approximately, 
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FIG. 8. TWIST DRILL EXPERIMENTS (ORDINARY ), VARIATION OF 
THRUST WITH FEED WHEN OPERATING ON 


SOFT CAST IRON 


tional to some value slightly less than d 
and the torque to some value less than 
a. 

On examining the results obtained in 
“Experiments with a Lathe-tool Dyna- 
mometer” on cast iron the cutting pressure 
was found to be practically constant for 
all depth of cuts, but decreased slightly 
with the increase of traverse or feed. It 
was further found that the pressure was 
almost proportional to the cutting angle. 
Thus the cutting pressure in tons per 
square inch is: 


For 7, traverse = 0.88 x cutting angle in de- 
grees : 



































































































































































































































OF TORQUE WITH DIAMETER WHEN OPERAT- 


ING ON SOFT CAST IRON 


twist drill is halved, i.e., each lip takes 
half the feed so that ¢, in the case of the 
lathe tool is equal 2¢ in the drill. Modify- 
ing the above equation for twist drills, 


’ 8.5 | 
{f= xt a (25) 
di oe ? 2 
=. p(s 
fora mean angle of 87.2 deg, J 


fm 0-44 


amet {0.33 (25a) 


x cutting angle, 

Assuming the cutting pressure to be 
Proportional to the angle, the torque re- 
‘quired for the complete drill is, 
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For \ traverse = 0.70 x cutting angle in de- T= 17-55 7? /°-) inch-tons ; P I 35-4 35.4 
grees : =—, {= a = = 
. , 400 0.0025 0.1658 
For \ traverse = 0.57 x cutting angle in de- = 3275 #? ¢°" foot-pounds ; 
grees. 214 tons. 
‘The cutting angle being the true angle or = 819 d* ¢°" foot-pounds. (26) 
i n he shaving. — ; . 
that in the plane of the ep atghatie berries This is to be compared with the expres- gar’. foe 354 = ne... on 
A simple law combining the cutting einen 200 0.005°:" 0.204 
angle and traverse is: pee = 
785 @ '% £0.13 — o.cccee, (20) 173.5 tons. 
0.35 ‘ . 
f= Fas X cutting angle. (24) and 
740 d'* 7°, (21) len t f 35-4  _ 354 
For a cutting angle of 87.2 degrees the _. 100’ oor ~ 0.2512 
: , given above. - 
pressure is, ; ; 
The difference is due to value assumed 141 tons. 
_ 0.35 X 87.2 30.5 for the cutting pressure. 
f= {0-38 {0-38 (24a) ‘ . I 5 FS 
sam Taking the resultant force acting at (=—, fa 34 354 
° - ’ a3 
tons per square inch, 0.46r as found above then the cutting 5° CBs 0.309 
The ‘traverse, however, in a two-lipped pressure is, 114.5 tons. 
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FIG. 9. TWIST DRILL EXPERIMENTS (ORDINARY), VARIATIONS FIG. 10. TWIST DRILL EXPERIMENTS (ORDINARY), VARIATION 








OF THRUST WITH DIAMETER WHEN OPERAT- 
ING ON SOFT CAST IRON 
_ 79,500 , so jae a — __ 35-4 int. on 
f= Got pos pounds per sq. in. 25’ tf oo 0.3806 
! 
4 (27) 93 tons. 
= ie _ tons per sq. in. | ; ? 7 
a°’t It is clear from the equation (27) that 


The stress so deduced and that obtained 
for the lathe tool given above show a very 
satisfactory agreement. What difference 
there is, is no doubt due to the different 
qualities of metal operated upon. 

The cutting pressures on a I-inch twist 
drill with varying feed when operating as 
soft cast iron as deduced from the above 
formula are, 


this 
diameter of drill 


stress decreases with an increased 


RESULTS REGARDING ENp TuRuST, SOFT 
Cast Iroy 
Notwithstanding the care taken through- 
the end 
show no 


out these trials the results of 


thrust when drilling cast iron 


greater consistency than those obtained in 


the first experiments. It was expected at 
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the outset that these values would be ab- 
solutely regular, as the only chance of 
error would be in observing the gage read- 
ing. The diaphragm and gage were cali- 
brated at frequent intervals and the same 
constant was obtained time. The 
metal appeared to be very uniform, hav- 
ing neither blow-holes nor hard patches. 
The results are given on Fig.’8 and Fig. 
10; the former showing thrust on a base 
of feed, and the latter thrust on a base of 
diameter of drill. 

The strong full lines drawn through the 
mean of the spots on Figs. 8 and 10 in- 
dicate that these results follow a straight- 
line law more nearly than anything else. 
The equations to the lines on the figures 


each 


are respectively given in columns 2 and 3 
of Table 4, and these agree with the gen- 


eral expression, 

















FIG. I. 800-POUND NILES-BEMENT-POND 
STEAM HAMMER 


P= (d—o.4) 325+ (24d+-65) 1000t, (28) 

P = 240d + (24d+ 65) 1000t. (28a) 
This latter law is simple enough but is 
rather clumsy to be of much use to the 
designer. For some purposes it may be 
good enough to take, 

P = 200d + 10,000 f, (28b) 
which is roughly correct for ordinary 
feeds. To simplify equation (28) the log. 
of the thrust was plotted as an ordinate 
on a base of log. of feed and the line 
drawn through the mean passed through a 
common point. 

This made the coefficient of ¢ a constant 
for all diameter of drills.. The slope of 
the lines for each was different, however, 
so that the index of t was a function of 
the diameter of drill. The expression ob- 
tained by this means is, 
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. P = 52,900 £092 — 0.0874, (29) 
This equation can be made to generally 
agree with: 

P = 35,500 d°' 7%", (30) 
As this form of equation is likely to prove 
most serviceable to the practitioner the 
values deduced from (30) for each diam- 
eter of drill are given in column 6 of 
Table 4 in order that an estimate of its 
degree of accuracy may be made. 


(To Be Continued) 





Striking Power of a Steam Hammer 


By W. T. Sears* 





The cut of a hammer, Fig. 1, shows the 
800-pound Niles-Bement-Pond Company’s 
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time curve and C the full-stroke energy 
curve; D is the half-stroke velocity 
curve, E the half-stroke time curve and F 
is the half-stroke energy curve. For in- 
stance, if it is desired to find the velocity 
at the instant before impact with the anvil, 
and the energy stored in the moving parts 
at that time, of such a hammer with a 
mean effective pressure on the piston of 
25 pounds at full stroke, we find first the 
mean effective pressure given on the left 
of 25 pounds and following horizontally 
to the right to intersections with curves 
A and C and then vertically below for 
A and above for C, we find the velocity 
to be 174 feet per second and the energy 
to be 3750 foot-pounds. In the same way 
the time for a full stroke under these 
conditions would be 0.207 second. 

By the use of lead cylinders to obtain 
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CURVES OF VELOCITY, ENERGY AND TIME FOR AN 800-POUND NILES- 


BEMENT-POND STEAM HAMMER 


hammer of which a detailed description 
is doubtless unnecessary. The mechanism 
for operating the valve, which is one of 
the principal features of this type of ham- 
mer and which must be correctly designed 
in every respect to insure an active and 
satisfactorily working hammer, is one 
that gives a variable cut-off to the valve 
and is easily controlled by the operator. 
The force of the blow is thus regulated at 
will and also the speed. 

The chart, Fig. 2, shows graphically the 
velocity of the moving parts and the con- 
centrated energy stored in these parts at 
the moment of anvil impact, also the time 
for a down stroke. These three values are 
calculated and plotted for a full stroke of 
the hammer and for a half stroke. 

Referring to the chart, A is the full- 
stroke velocity curve, B the full-stroke 


*Engineering Bureau, 
Company. 





Niles-Bement-Pond 


the energy in the moving parts, the process 
can be reversed and with a given stroke 
we can very closely approximate the mean 
effective pressure on the piston at the 
time of test. Certain friction losses occur 
which can be roughly approximated, how- 
ever, and the actual results are quite ac- 
curate. 

The curves are carried below the zero 
pcint for the reason that the mean effec- 
tive pressure often falls below zero, or, 
in other words, when striking very light 
blows the steam is not entirely exhausted 
from the bottom of the piston, or live 
steam may be admitted below the piston 
to check the speed. The mean effective 
pressure for the entire stroke will thus be 
at times a negative quantity, but of course 
never greater than sufficient to not quite 
balance the weight of the moving parts; 
otherwise, of course, no stroke would take 
place. 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Cam Milling Machine 





Figs. 1 to 6 herewith show a. machine 
and attachments for milling cams for 
four-cylinder automobile engines, a cam 
shaft being shown in Fig. 7. These cam 
shafts are manufactured in quantities from 
a good brand of steel, and call for very 
accurate workmanship. The ordinary 








dividing, as when the work is fixed in the 
machine the dividing and locating of the 
four cams in correct relative position to 
one another is done positively, and prac- 
tically no skill on the part of the operator 
is called for; furthermore, as the cams are 
milled to a former, they are finished ac- 
curately to shape, whereas with a univer- 
sal milling machine, from half an hour 
upward is required to finish each separate 
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method of milling cams to shape on a uni- 
versal milling machine is very slow and 
costly, and besides, the fact that the in- 
dexing of the cams to exactly 90 degrees 
apart depends entirely upon the operator 
at once introduces the danger of incorrect 
indexing, and should a slip occur, it can- 
not afterward be rectified. With the ma- 
chine here shown, it is quite impossible to 
scrap the work through carelessness in 





IDEAS 


the usual way, but with the exception that 
the mounting screws have fillister heads, 
and the flange on E is recessed to allow 
them to stand flush with the back of it, 
so as not to be in the way of the former 
plates when mounted. In the plan, Fig. 1, 
G is a cam being milled; H is the head- 
stock which carries the cutter spindle K, 
and is offset, as shown, by the angular 
adapter plate J, which is also planed to 




















CAM-MILLING MACHINI 


cam with a file, to bring it to its correct 
shape and dimensions. 

Referring to Figs. 1 and 2, A is a gray- 
iron bed, cast from the pattern of an en- 
gine-lathe bed; B is a slide, into which the 
movable headstock C fits, as shown; D 
is the hollow main spindle for carrying 
the work, onto which is fitted the adapter 
plate FE, which carries the 8-inch three- 
jaw universal-geared scroll chuck F, in 


FIG. 6 


fit the slot in the bed, and secured by two 
bolts; J is the angular milling cutter, 
which is driven by a key in the end of 
the spindle K. 

L is a worm wheel, also shown in Fig. 3, 
which is an end elevation with the head 
stock H and adapter plate ] removed. M 
is a steel worm, the end of which can be 
seen in Fig. 2; it is keyed onto a hollow 
steel sleeve C. This tube is supported 
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an the two brackets N which are cast solid 
with C. P is a splined shaft passing 
through O and also extending backward 
through the bevel wheel V’; Q is a bracket 
secured to a planed seat:on the back of 
the bed, and FR is identical with it; these 
two brackets support the feed shaft S 
on which the cone pulley T is keyed. This 
shaft is prevented from moving endways 
by the two collars located at either side of 
Q. U is a small bevel wheel which drives 
the large bevel V, which has a long hub 
on the back and is carried by the bracket 
W. Two locknuts are located on the 
threaded end of the bevel sleeve, as shown, 
to keep it in position when working. Y 
is a hand wheel keyed on the steel sleeve 
O, which in turn is keyed to the worm M ; 
‘tthe front of the hub on Y has a dog clutch, 
which engages with a similar clutch milled 
on the knob Z, which is keyed directly on 
the splined shaft P. Thus when the cone 
pulley 7 revolves and drives the sleeved 
bevel V through the medium of the small 
bevel U, the shaft P is kept constantly 
rotating, being driven by a key let in the 
bore of V, which engages with a spline on 
the end of P. When the clutches on the 
faces of Y and Z are engaged, the worm 
M also revolves, and drives the worm 
‘wheel L, which operates the work spindle 
D. Should it be necessary to stop the 
latter, however, for any cause, and also to 
revolve the work by hand very quickly, 
or slowly, as the case may be, all that is 
mecessary is to pull the nurled knob Z 
until the clutches disengage, when the 
worm and wheel instantly stop, as the 
driving member is then free. A stop col- 
lar can be fitted on the rear end of the 
shaft P to prevent it from being drawn out 
any farther than necessary. 

The two overhanging arms or brackets 
aa, cast on C, are bored out to carry the 
shaft b, which is locked securely in posi- 
‘tion by the two set screws cc. At d is 
shown an adjustable swinging arm, with a 
V cut in the end for supporting the work 
and giving it additional rigidity under 
heavy cuts. The locking handle e is for 
securing shaft b, by operating on the bolt 
f. A gray-iron former plate is located at 
zg. This is about % inch thick, and is 
machined on the edge to the exact shape 
it is required to mill the work to. This 
former is about five or six times as large 
as the work intended to be operated on, 
and is shown in detail in Fig. 4. It is 
‘bored out to fit the boss of the adapter 
plate E, and secured by three set screws 
passing through the three holes shown in 
Fig. 4. In Fig. 1 A is a hardened-steel 
guide roller which runs on the periphery 
of former g; it is carried in the forked 
steel holder i, which is secured to the top 
slide of the rest 7. The hand wheel & is 
for operating the roller h by the usual 
<tross feed screw. A chain n passing over 
a grooved pulley carried on the bracket 
r supports the weight p and keeps the 
former plate g up against the steel roller 
&, so that the exact shape of former g is 
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reproduced to smaller scale on _ the 


work G. 

The dividing of the four cams is ac- 
complished in the following manner: The 
gray-iron bush, Fig. 5, is slipped onto 
the tapered end of the cam shaft, Fig. 7, 
where the timing wheel is keyed, and se- 
curely fastened by the nut on the outer 
end; this bush has a keyway cut in the 
outside, as shown, and it is turned on the 
top to a nice sliding fit in the bored and 
turned steel locating tube, shown in Fig. 
6. This tube has four feathers or short 
keys let in as shown, exactly at 90 de- 
grees apart, and longitudinally the same 
distance apart as the center of the cams 
to be cut as denoted at X, in Figs. 6 and 
7. The tube is inserted in the hollow 
spindle of the machine, in which it should 
be a nice sliding fit, and is secured by two 
set screws passing through the spindle D 
and entering holes in the tube. One of 
these holes is shown in Fig. 6, the other 
hole being at the opposite side. The 
chuck jaws are opened sufficiently to al- 
low the collars on the cam shaft to pass 
through, until the keyway in the bush, 
Fig. 5, comes up against the first key in 
the tube, Fig. 6; it is then turned round 
until it passes onto the key, when it is 
securely gripped in the chuck and the 
first cam cut, the cutter and cam shaft ro- 
tating in the direction indicated by arrows 
in Fig. 1. If a fair amount of stock is 
to be removed it is necessary to mill 
twice around the cam to produce a good 
smooth finish. In the roughing cut about 
1% inches circumferential feed per minute 
can be taken, while for finishing a feed 
of 2 inches and even more, per minute, can 
be employed. 

After the first cam has been milled, the 
chuck jaws are slackened and the cam 
shaft pulled through, until the bush on 
the end comes in contact with the second 
key in the tube, Fig. 6; then the shaft 
is turned around slowly until the keyway 
slips over the key; the work is now set, 
the chuck tightened and the next cam cut 
as before; and so on until the job is 
completed. 

In the spacing and dividing of the key- 
ways in the locating tube, great care is 
required, as upon the accuracy of this de- 
pends the character of the work turned 
out by the machine; by our former 
method of procedure when we milled 
these cams on a universal milling ma- 
chine, using highly paid labor, it always 
took from 8 to 10 hours to complete a 
shaft for a four-cylinder engine, and 
after that it took a skilled fitter quite 3% 
hours to file a shaft up accurately. to gage. 
With this machine a boy can complete a 
shaft in from 1 to 1% hours and pro- 
duce a first-class job requiring no filing. 
Of course for cams of different throw, 
different formers are required, also if 
the distance X, Fig. 7, varies, different 
locating tubes like Fig. 6 are required. 

Detroit, Mich. L. Honces. 
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Should a Machinist Leave His 
Machine Running While away 
from It ? 


The above question has been answered 
several occasions very em- 





for me on 


phatically, indeed so emphatically that 
{ found myself looking for another 
job. I am _ possessed of a _ restless 


temperament which would never allow me 
to stop a large boring mill or planer while 
I went to sharpen a fresh tool, and if the 
emery wheel was some distance away and 
there were one or two ahead of me it 
often happened that 10 minutes would 
elapse before I could be back at the ma- 
chine I was running. Once or twice some- 
thing happened; a pulley which was left 
on a boring mill with the rim being turned 
was found looking more like the spider, 
with here and there a foot or so of iron 
sticking out from the end of an arm to 
show what had been. On this particular 
occasion I went to the foreman and told 
him that he was going to fire me, and 
when he inquired the reason I took him 
to the mill, and had the pleasure of hear- 
ing his opinion of me, and then “Billy, I 
ought to kick you out, but we are shy of 
boring-mill hands and so you will have to 
stay.” I felt rather cheap, but made up for 
it by working that mill for all it was worth 
for the next two months. 

How many of the readers of the AMERI- 
cAN MAacuHInist have had to stop their 
machines to get a drink? Naturally every- 
one who ever worked in a machine shop 
on a machine will either answer “I,” or 
else acknowledge that they committed the 
dreadful act of leaving the machine to 
look after the cut or cuts itself. And 
why not? Why should an expensive lathe 
or other tool not be expected to perform 
its work for a few minutes without the 
ever watchful eye of Jack or Fred? In 
these days of automatics it is time for 
foremen and managers to see that, say a 
$100 casting spoiled per year through 
leaving the machine to take care of itself 
(when necessary to leave) is more than 
paid for by the innumerable times that 
it is working away’ faithfully, while its 
master is properly engaged at a distance. 
Of course, not even the one casting need 
be spoiled, but there are certain things 
such as blow holes, which even a Sherlock 
Holmes could not be expected to have ad- 
vance information about, and which 
should not be set against either Jack’s or 
the machine’s account. 

Having in the space of a few years en- 
countered this question so frequently my- 
self, I here lay the matter before others 
who, no doubt, can throw light on it from 
various standpoints, if they will spare time 
from their investigations of high-speed 
steel long enough to observe that where 
10 minutes per hour is gained by the use 
of a certain brand, an extra 10 could more 
easily be gained by keeping the machine 
running the full 60 minutes. 


Ottawa, Can. W. L. McL. 
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Tools for Drawing a Lamp 
Socket and Base 





The tools shown are for making a brass 
lamp socket and a cap for it called the 
base. Fig. 1 is the first operation; it is 
constructed as follows: A is a cast-iron 
shoe into which is fastened securely the 
blanking ring B and the forming punch 
D_ The ring C is the stripper (shown 
part way down on D so that it could be 
seen plainly), held up level with the top of 
the blanking ring B and a sliding fit on D. 
The plate E is the knock-out with four 
upright pins in it, upon which the stripper 
C rests. 
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the punch with the shell underneath it. 
Just as the press reaches the end of the 
return stroke a kicker on the press strikes 
the end where the collar is, and pushes it 
down and the shell out. 

The ring B, forming punch D, stripper 
C, and blanking punch are all made of tool 
steel hardened and ground to size. Fig. 2 
is a plan of the die just described with 
some dimensions given to show the exact 
size of it. F is a view of the drawn shell. 
Fig. 3 is the punch and die for the next 
operation, which draws the shell down to 
1% inches diameter.. This die is held in 
a cast-iron shoe by a cap, which tightens 
down on the edge which is beveled off 
at a 45-degree angle. 

The shank of the punch is made the 
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TOOLS FOR DRAWING A LAMP SOCKET AND BASE 


The blanking punch, shown above, has 
also a stripper (shown by dotted lines), 
with a collar at the top of the punch to 
keep it from dropping out. When the 
blanking punch comes down it cuts off the 
metal by shearing through the ring B and 
pushes down the stripper C, which keeps 
the metal from wrinkling. The metal 
forms around the punch D. The punch D 
pushes the stripper up in the blanking punch 
on the return stroke of the press. The 
plate E has a heavy rubber spring under- 
neath it which pushes up the ring C which 
in turn pushes the shell off D and up in- 
side the blanking punch. The stripper in 
the blar king punch is now at the top of 


same as the blanking punch of Fig. & This 
punch pushes the shell right through the 
die and on the return stroke the shell 
being formed around the punch catches on 
the sharp edge G of the die (shown by 
dotted lines) and pulls it off the punch, 
and it drops through the hole in the bol- 
ster plate on the press. 

The next operation is another reducing 
punch and die the same as Fig. 3 only 
smaller in diameter and is not shown. 
Fig. 4 is a reducing punch and die for the 
small end of the shell. This die is made in 
halves. The top half is bored to just take 
the shell without drawing it and is left 
soft. 
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The bottom half is made as shown by 
the dotted lines, and reduces the shell like 
that shown at A. In this operation the 
shell is pushed back out pf the die by a 
knock-out fastened into the center of the 
shoe into which the die fits, and is stripped 
off the punch by a ring fastened on the top 
of the cap that holds the die down. 

Fig. 5 is the finish draw made of one 
piece, hardened, ground and lapped exactly 
to size. The punch is made the same as 
the punch Fig. 4, the only difference being 
that it is the exact size, being about 1/16 
inch smaller at both diameters, which I 
find leaves the shell nice and smooth. The 
shell is now trimmed off level on the large 
end, to a gage to keep it the exact length 
from the beveled edges. It is next put on 
a set of rolls on a beading machine and 
beaded, as shown at b, Fig. 6. The bottom 
of the shell is next trimmed off to gage 
from A, and is then taken and put through 
the operation of piercing the slots in the 
die, Fig. 7, which punches the slots all at 
once. 

In Fig. 7 the cast-iron shoe A is shaped 
and bored out to suit the parts d AA BC. 
The parts A are of soft tool steel and are 
held in place by the screws shown in the 
plan. The shape of the parts A can be 
seen in the end elevation. They are made 
so that the parts E, which hold the 
punches, are a nice working fit. They also 
have grooves cut through them to allow 
the punchings to push out. 

The ring C is the die which is held in 
position by the outer ring B which holds 
it down, while the dowel pins keep it from 
turning around. The lower part of the 
die C is held in the shoe, as shown in the 
cross-section, and it is impossible for it 
to get out of place. 

It can be seen by the cross-section where 
the slides EEE all are forced up against 
the center pin by the coil spring shown, 
each slide having the same, though only 
one, spring is shown. The springs push- 
ing up against the plate F push the slides 
E up against the pin G. The punches are 
fastened into the slides E and are held 
firmly by fitting into a slot in the bottom 
and through the upright part, being riveted 
on the side nearest the center pin. I have 
never known one of them to come loose 
yet, and they have produced thousands. 
The top of the slides are bored to a 60- 
degree angle, and the end of the punch 
is turned the same angle. 

The shell is placed over the punches 
E E E and inside of the die C. The punch 
then passes down .through the shell, 
pushes the slides E apart.and forces the 
punches through the shell and into C. 
Upon the punch releasing the springs push 
the slides FE back against the center pin, 
the punchings pass out through A, and 
the shell is lifted out. The shell now looks 
like Fig. 8 The base, Fig. 12, as it is 
called, is drawn in one operation, being 
blanked and drawn in a_ single-action 
press. It is made in a die the same as 
shown in Fig. 1, with just this difference: 
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A forming punch, shown at Fig. 9, is 
made, and a blanking punch is made to 
suit Fig. 9 to form the metal into the re- 
quired shape. 

The base is then trimmed to a gage and 
put through the punch and die, Fig. 10. 
It is placed over part A, and the punch 
coming down pierces the hexagon hole in 
the top and continues down until the taper 
punches D strike slides b. In this case a 
coil spring (not shown) is in the inside 
and pushes against A. This pushes the 
slides out against the stop pins C. The 
punchings all push in to the center, and 
drop through. The taper punches D are 
adjustable to suit the job. 

The punch and die shown at Fig. 11 
is to draw the fiber lining. This is made 
from fiber tubing, cut to required lengths, 
and which comes the right diameter to fit 
into the large diameter of the shell, but 
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Subpress and Dies 





As modern methods of manufacture 
have been evolved, a change has been 


‘made in the construction of dies for ac- 


curate work. Through lack of alinement 
between the old-style punch and die, con- 
stant repairs were necessary to keep the 
tool in working condition, and uniform 
blanks were found to be impossible. To 
avoid this, the barrel subpress, having a 
steel plunger for the punch sliding in a 
babbitted bearing, was devised. This 
makes a self-contained unit and is well 
adapted for the most delicate work, but 
it cannot be used for large blanks and 
for some work its cost is prohibitive. 

The next step is shown in the illustra- 
tion in Fig. 1. This subpress consists of 
two castings, one a flat plate A bored to 


May 6, 1909. 


finished pin is pressed into the base, the 
top pushed on and the other hole then 
bored and reamed, using the first pin as 
a dowel. This design of press allows of 
an unlimited range of work and can be 
used for blanking, compound, piercing 
and forming dies. 

In this subpress the pins are not made 
the same size, as an inexperienced press 
hand may remove the top from a sym- 
metrical die and replace it in the wrong 
position. The castings are machined on 
the planer in gangs of eight to twelve, to 
reduce the manufacturing cost. In de- 
signing dies an attempt should be made 
to *keep the screw holes and dowels in a 
uniform position, so that if a die is made 
obsolete because of changes in the piece, 
the subpress may be fitted to a new job. 
The dimensions J and J should be made 
to fit the size of dies most commonly used. 









































requires drawing down to suit the small 
end, 

The die at A is bored to suit the tubing, 
which is set in and rests on the beveled 
edge. The punch passes down through the 
fiber until the shoulder b strikes the top 
edge and pushes it down and around the 
bevel and onto the stripper c for about 
¥% inch all around. By this time the end 
d of the punch catches it and pushes it 
against e, which is actuated by a strong 
spring. The combined forces draw the 
fiber into the shape shown at B. 

It is then taken and trimmed off on each 
end to gage, and is then put through a 
die similar to Fig. 7, the only difference 
being that instead of small slots being 
made the same as in the shell, they are 
made square, and about 1/32 inch allowed 
on each slot for clearance. 


Belleville, Ont. D. B. 





SUBPRESS AND DIES 


receive the two hardened and ground 
pins B and C, and provided with clamp- 
ing lugs for fastening to the bolster plate. 
The subpress top D has two bosses to fit 
the pins and long enough to afford a good 
bearing, The holes in top and base are 
drilled from the solid metal and.. bored 
together in a jig; they are finished by 
hand reaming and in the top are bell- 
mouthed at E so that oil will stay on the 
pins when the subpress is in use. The 
top member is cast to the dotted line F 
and the T-slot milled out to receive the 
machine-steel plunger G. For clamping 
to the bolster plate a cast clamp, as shown 
at H will be most efficient. 

The pins are of a low-carbon steel and 
after hardening are ground to fit each in- 
dividual subpress. To insure the most ac- 
curate results, after one hole is drilled 
and reamed in each pair of castings, the 
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In Fig. 2 is shown a blanking die used 
in this subpress. The punch K is made 
straight and driven into the punch pad, 
which is worked out to receive it. The 
pad has a slot shaped out for a hardened 
and ground backing plate L, which is 
fastened to the punch and pad with three 
flat-head machine screws. Two dowels 
and four 5/16-inch fillister-head screws 
provide for fastening to the subpress. 

The die M is fastened in a similar man- 
ner and is located by two dowels, which 
are made tight in the stripper plate and 
the subpress, to allow of readily grinding 
the die face. The stop N, which has a 
double movement, swinging horizontally 
ou the stud bearing O and moving up and 
down through the slot, is normally held 
on the die face, as shown by means of 
the simple wire spring P. When an ad- 
justable stud in the subpress top descends 
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with the punch and strikes the trigger at 
Q, the stop N is raised and turns to rest 
upon the corner of the stock, as shown in 
Fig. 3. As the trigger is released the 
stop enters the blank opening and the 
pressure of the stock forces it again to 
place, as at R, Fig. 2. In this design, the 
punch pad, die and stripper plate may be 
bored out on the bench lathe with the 
same face-plate setting, thereby making 
proper alinement a certainty. 
Chicago, IIl. L. P. Serrac. 





A Belt Drive Change 





After installing the new planer and 
testing it, the drive, which was by cross 
belt, see Fig. 1, could not deliver enough 
power to work the machine to its full ca- 
pacity. The lack of power was due to 
the belt slipping, and when heavy work 
was put through the machine would come 
to a standstill. 

Conditions in the,room around the ma- 
chine made it imperative to maintain the 
short distance, 10 ft., between centers, and 
the small diameter of countershaft pulley, 
to keep up to the required speed. 
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to be cut to let the belt through. In 
the drive shown we were able to take 
advantage of the idler A and convert it 
into a belt tightener. A strong frame was 
made with a groove on the ‘inside, wherein 
there is a sliding frame supporting the 
bearings for the idler A. The whole is 
worked by means of a hand wheel, screw 
and bevel gears. 

A noteworthy feature of this drive is 
the method of shipping the belt. Fig. 1 
shows the well known method of shipping 
the belt, the shipper working against the 
loose side of the belt when shipping. 

In Fig. 2 this condition is reversed and 
works on the right side. The shipper was 
first put in front of the idler C at K on 
the loose strand of the belt, but it worked 





751 


A Handy Drill Socket for Piece 
Workers 





A simple scheme, familiar to many ma- 
chinists, is the following cheap and easy 
method of equipping the ordinary drill 
socket so that a drill may be quickly re- 
moved from the socket, and replaced by 
another without stopping the drill press. 

Fig. 1 shows clearly the construction. 
Only two new parts are required. The 
ring A is made a sliding fit on the body 
of the drill’ socket. The upper edge of 
A is rounded, as shown at a. A screw B 
shown in place in Fig. 1, and alone in 
Fig. 2, passes through one side of the 
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THE OLD AND THE NEW DRIVE 


After a careful study of the conditions 
the scheme shown in Fig. 2 was resorted 
to with very gratifying results. It will 
be seen by referring to Figs. 1 and 2 that 
from a cross belt, the drive was changed 
to an open belt, whereby we were able to 
put in a 12-inch idler pulley C, Fig. 2, so 
as to oBtain a greater belt contact on the 
counter pulley X. 

To get the results shown the belt was 
led from the main drive pulley M to idlers 
ABC, the counter pulley X, back to the 
idler D and then to the main drive 
pulley M again. The timber Y had 


very hard and the belt had a great ten 
dency to work its way back to the loose 
pulley when subjected to a heavy load, On 
putting a stick up against the tight strand 
of the belt at H, it was noticed that the 
belt went right over to where it belonged 
with very little pressure and remained 
there so long as the stick was up against 
it. The shipper is now located at H. 
The length of belt on the old drive was 
27 feet. The new drive requires 54 feet 
of belt. It has been running two months 
and is giving us no trouble whatever. 
Worcester, Mass. ANTHONY. 


DRILL 
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SOCKET 


ring A through the tang hole of the drill 
socket, and screws into the opposite side 
of the ring. 

With a drill in place and the socket 
running in a drill press it is only neces- 
sary to give a sharp rap with a hammer 
on the rounded edge of the ring A to 
cause the drill to drop. Another drill 
can be thrust in place with the hand at 


once. 
This saves the time of stopping and 
starting the press, which will be ap- 


preciated by all doing piece work. 
Rochester, N. Y. F. C. MitrcHeLt. 





Transferring Holes 





- 
kink that a friend of mine 
new to me and may be new 


Here is a 
It was 
to some others 


used. 


In building experimental machinery, 
much of which requires accurate fitting 
and drilling, he had the usual trouble in 
locating holes to be laid off from a piece 
already drilled in which the holes were 


The scriber being useless, or at 


very deep 
best rather inaccurate by reason of its 
bearing on the outer edge of the hole, 
after setting the blank piece he takes a 
bar of round, cold-rolled stock the size of 
the hole and with a chisel or center punch 
raises a small bur on the end of the 
bar, anywhere between the center and the 
circumference. By shoving the bar into 
the hole until it touches the chalked blank 
and then rotating it once or twice, he ob- 
tains an accurate circle from which to 
strike off the center. 


Rochester, N. Y. Ratpn W. Davis. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Device to be Used in Lettering 
Drawings 


The device of T. J. S. Kishpaugh, page 
431, used while lettering tracings, will do 
the work intended, but when making out 
a bill of material or something of that 
nature one must wait for the ink to dry 
before lowering the device. 

I have a slender skewer, held in the 
left hand, the point holding down the 
tracing cloth just above where the pen 
travels. In that way better time can be 
made and there is no danger of blotting 
the fresh ink and causing unkind remarks. 


Cleveland, Ohio. D. T. FLeTcHeER. 





Tools for a Ball Thrust Cap 





In the article, “Tools for a Ball Thrust 
Cap,” on pages 508 and 509, I was much 
interested in the tools for the first opera- 
tion, boring and facing, inasmuch as some 
similar work had come up in our own 
factory. I wondered whether, in bringing 
the lathe cross-feed against the stop there 
would not be a variation in its position, 
thus causing a change in location of the 
cutting edges. This, of course, would 
mean a difference in the diameter of the 
hole bored. 

It may Be possible that the accuracy re- 
quired is not great, thus allowing a thou- 
sandth or two difference in diameter. 
But in the work we had to do, it was 
necessary to have the holes as exact as 
possible considering the cost. The only 
change I have to suggest in the tool 
holder shown in Fig. 2, page 509, to 
obtain these more accurate results is to 
place the cutter in a horizontal position, 
and to allow it to be perfectly free, so 
that it can “float” forward and backward. 
No screw is used to hold the cutter in 
place, and it finds its own center upon 
entering the hole. The great advantage 
of this type is that no stop is required to 
give accuracy to results, only to give the 
approximate location of the holder. 
After the cutters were ground to size, we 
stoned, with a fine oil stone, the front 
and back corners, causing the slightest 
roundness at these places. The result of 
this stoning was a hole in cast iron re- 
sembling very much a lapped hole in a 
hardened-steel bushing, so smooth and 
true was it. For accuracy we found that 
in lots of 100 pieces, the hole did not 
vary one-quarter of a thousandth of an 
inch in diameter. 


I have given the above, thinking that 
Franz Valtier, the author of the article 
referred to, may find something of value 
to him in my suggestion. 

C. A. Hoerer. 


Freeport, Ill. 





A Hand Applied Blank Holder 
for Drawing Sheet Metal 





On page 858, Volume 31, Part 2, there 
appears an article, the writer of which 
gives data by which may be determined 
the smallest diameter shell which may 
be drawn from a given blank. This in- 
formation will be useful to those tool- 
makers who have much to do with com- 
bination tools, or who have double-acting 


presses to draw their shells with. To 


those less fortunate, and those who find 
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HAND APPLIED BLANK HOLDER 


themselves in small shops with few tools, 
the sketches herewith may be commended. 

To get the smallest shell out of a given 
blank, a blank holder of some description 
must be used, and if the plant has not a 
double-acting press then a hand-applied 
blank holder must be devised, such as 
shown in the line cut. A is the bolster 
of gray iron, B the drawing die and C the 
hand-applied pressure plate. D is the set 
edge for the blank. 

In operation the blank is placed in the 
set edge, and the blank holder, which is 
pivoted on the bolt E, is swung round 
from left to right and under the head of 
the bolt F; this is the position as shown. 
When in this position the punch passes 


FOR THESE 


ALSO 


through the hole in the blank holder and 
draws the blank through the die. It is 
obvious that if the space between the 
upper surface of the die and the lower 
surface of the blank holder be only equal 
to the thickness of the blank, the wrink- 
ling of the edges of the blank will be 
effectually prevented. 

Without a blank holder, a shell may 
be drawn only to a depth at most 
equaling two-thirds its diameter, and in 
many cases only to a depth equal to one- 
half its diameter. 

With a blank holder as shown, shells 
may be drawn to a depth equal to three- 
fourths to seven-eighths its diameter. 

With a blank holder similar to the one 
described all sorts of blanks may be 
handled round, rectangular and irregular. 

WULFRUNA. 


Birmingham, England. 





A Draftsman’s Precision Needle 
Point 





Any improvement in drawing instru- 


ments is something to be appreciated, more 
especially where fine, accurate work is 
required. While not wishing to depreciate 
the ingenuity shown in the scheme adopted 
by a number of draftsmen in using a small 
sewing needle in conjunction with a split 
bushing for compasses, as described at 
page 277, | might say that this idea is by 
A patent was taken out 
some years ago for a similar but more 
perfect precision needle point, and as 
[ have used this type of point in my 
drawing instruments for about 10 years I 
can testify to its reliability. The minia- 
ture bushing is slightly taper externally 
and drilled to receive an ordinary small 
sewing needle; two slits extend about 
three-fourths of its length, the lower end 
being solid and drilled or pierced to suit 
the needle point. By this means the point 
of the needle is held perfectly rigid; the 
bushing itself can be clamped in any de- 
sired position to suit the length of the 
pen or pencil point by the screw in the 
compass leg in the usual way. 

I may add that a source of trouble 
which frequently causes annoyance to a 
draftsman is the inaccurate manner of 
securing the lead in the pencil point. Even 
in some of the best made instruments the 
clamping screw is placed near the top end 
of socket, some distance from the point 
of the lead; in time the split socket be- 
comes permanently forced open at the 
lower end, thereby causing the lead to 


no means new. 
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float, under which condition it is impossi- 
ble to describe a true circle. It would be 
more mechanical if the clamping screw 
were midway, or nearer the low end of 
the socket in the pencil leg. If enough 
force is used to spring a needle point, as 
described,in the previous article, the paper 
will certainly tear; but the objection to 
the needle point or the lead floating, will 
be quite obvious. 


Glasgow, Scotland. O. SAVILLION. 





Best Results in Hardening Steel 


I am tempted to answer Mr. Osborne’s 
article on the best results in hardening 
steel, as I am able to answer all the ques- 
tions and arguments that are presented, 
to my own satisfaction. The mere hard- 
ening of a piece of steel is, to me, a simple 
definite operation like eating when I am 
hungry. I wish to dodge one thing, how- 
ever, and that is any classification in the 
scientific class; I lack such precise instru- 
ments as pyrometers and microscopes, 
and have to get results with a common 
hand forge. 

Hardening a piece of steel is simple, 
but hardening the same piece of steel 
after it is worked into a long reamer, or 
into a ring of irregular cross section, or 
into an odd shape with peculiar-shaped 
holes, where there are thick and_ thin 
walls, then to have that piece of steel 
stand up to its work, and come out of the 
bath as hard as possible with the least 
warp and the least strain, is quite another 
matter. It is a mysterious and compli- 
cated ceremony, and often is the final 
ceremony undergone by that piece of 
steel. 

Few books have been written on the 
hardening of steel, but many on harden- 
ing articles made of steel. Different 
baths, coatings, packing in various ma- 
terials, and heating in various ways are 
all the result of one or more of the re- 
quirements stated. Any piece of tool 
steel that can be hardened by any scheme, 
or combination of schemes, can be hard- 
ened by the common method of heating 
above the critical point and quenching in 
water, but it may only be scrap when it 
comes from the water. Cracks, warps and 
Strains manifest themselves as a result of 
the various expansions in heating, 
and sometimes 
some very obscure and paradoxical causes 
bring vivid results. 

I shall use the technical terms used by 
E. F. Lake in the large and valuable 
article on “Steel,” published about a year 
ago, in No. 13, Part 1, of Vol. 31. I also 
wish to quote from this article to il- 
luminate the dark corners and bear out 
The terms mentioned, I 
line up as follows, in the order of their 
existence in steel and my interpretation of 
their meanings : 

Ferrite, pure iron. 

Cementite, carbide of iron, carbon and 
iron in the ratio of 1 to 3. 


and 
contractions in cooling, 


My reasoning. 


AMERICAN MACHINIST 

Pearlite, fused iron and carbide of iron, 
or fused ferrite and cementite ratio 
about 32 to 5. 


Sorbite, fused pearlite and cementite, 
formed by an ascending heat that 
changes the pearlite to 

Martensite, or hardenite, the hardest 


combination of the elements of car- 

bon steel. 

Austenite, present in overheated steel, 
softer than martensite. 

‘roostite, caused by quenching on a 
descending present in all 
tempered steel and is a reversion of 
martensite toward pearlite, very sim- 
ilar to sorbite. 

In hardening a piece of steel, its ap- 
pearance is the guide, giving the proper 
heat or critical point itself, even for va- 
rious carbon various steels. 
This is the explanation that is wanted 
by Mr. Osborne: At a heat or 
point, heat is absorbed without a corres- 


heat, is 


contents in 
certain 


ponding increase in the temperature of 
the steel, and at this stage the steel re- 
mains a dark red. As the critical point 
is past, however, this dark red changes to 
a lighter color, and it generally changes 
at the corners and thin places first, so that 
the two colors are usually visible at the 
same time. One being stationary 
for quite awhile and the hotter color com- 
ing in, shows that the steel is again rising 
in temperature, or apparently reheating. 
Thus the recalescent or reheating point 
was probably discovered on a rising heat 
and not on a falling heat, as assumed. 
Careful and constant attention must be 
The eyes 
cannot be dazzled by sunlight, or a hot 
fire, or by flares of gas from green coal 
that light up and change the color values, 
also, certain known conditions must exist. 
The fire must be deep enough not to burn 
out or require fresh fuel; the blast must 
be constant and not too strong so that we 
know that the fire is a constant factor and 
not variable. Heating a ring of from 3 
to 6 inches in diameter makes this ap- 
Rings should be 
heated by leaving a portion exposed above 
the fire for tong hold, and continually 
turning them from the moment they go 
in until they come out, for the sake of 


color 


given to notice this phenomena. 


pearance very apparent. 


even heating. This explains how a hard 
ener can know the critical point by the 
appearance of a piece of steel without 
knowing the carbon content. 

My impressions of what happens to a 
piece of steel in hardening are pretty well 
outlined in my interpretation of the terms 
used by Mr. Lake. As to particular cases 
this question comes first: Where above 
the critical point is the best point for 
quenching to get the best results? At 
the critical point, or as near to it as pos- 
sible, so long as above it and on an 
ascending scale. 

There is a light, 
heat, etc. For instance, the longest day 
of the vear is June 21, but the hottest ones 
August, as the earth lags, or ab- 


lag to magnetism, 


are in 
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sorbs heat, without a great rise in tem- 
perature all that time. While steel is 
absorbing heat at the critical point with- 
out getting any hotter this heat is chang- 
ing the pearlite to martensite, and if the 
heating is slow and even there will be no 
temperature until all the 
pearlite is transformed to martensite. 
When this occurs there is no need of 
heating the metal any higher, but to make 
sure the change has taken place it is 
necessary to heat steel slightly above the 
recalescence point. This will bring all 
parts of the piece to the same tempera- 
ture. Further heating* begins the forma- 
tion of austenite, which is softer than 
martensite and tends to coarser crystaliza- 
tion or overheating. Steel does not get 
harder the higher it is heated. Mr. Lake 
gives on page 404, Volume 31, Part 1, the 
extreme limit above the critical point at 
40 degrees, the same figure holding for 
annealing. I quote: “The higher the 
temperature above the critical point the 
lower will be the tensile strength and the 
less will be the hardness of the steel; the 
elongation will also show a decrease and 
this mean that the steel becomes 
more brittle with each increase in the 
temperature.” 

As to the relation between toughness 
and hardness (not brittleness) both the 
troostite and sorbite are lower values of 
the martensite. Sorbite, formed on an 
ascending heat, I have found to run in 
Perhaps these come 


increase in 


will 


patches and spots. 
from finger or oil marks or spots where 
in contact, or 
I prefer to 


tongs or coal have been 
from slightly uneven heating. 
the state, for instance in- 
stead of toughening steel I prefer to 
harden thoroughly and draw accordingly 

and I have hammers made of 1.25 per 


that stand the racket 


use troostite 


cent. carbon steel 
and do not chip. 

I consider troostite as being in the 
nature of a binding material; that is, a 
lower formation of martensite that is 
integral with or welded to it and forming 
a homogeneous mass. The molecules that 
were under stress in the martensite for- 
mation having been able to adjust them- 
selves, and through the tempering heat, to 
flow slightly and fill such interstices as 
may exist .between the atoms of mar- 
tensite. 

Sorbite or toughened steel, to my mind, 
is in a more or less strained condition, 
having had no intermolecular adjustment 
and the elements having been halted in 
their growth, there naturally will be dif- 
ferent growths and different values for 
them. 

I do not consider that any quenching 
bath can give a harder steel than can be 
produced by water or brine, provided that 
both quench from the same temperature. 
I have cracked enough pieces in water, 
a little too cold, and certainly do not want 
anything colder. Good systematic agi- 
tation of the metal in the bath will make 


steel so hard that it is of no use unless 
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let down. A very little heating makes a 
great difference. Mr. Lake says. 

“The more rapid the cooling from 1650 
(low carbon steel) to 200 degrees Fah- 
renheit, the more effective will be, the 
hardening process. These are the tem- 
peratures at which the transformation 
which corresponds with the hardening 
process begins and ends.” Also “The spe- 
cific heat of mercury is much less than 
that of water and the cooling of quenched 
steel is three times as rapid in water as in 
mercury. The hardening effect is, there- 
fore, much lower than that of water but 
surface cracks and fissures are not nearly 
so liable to occur.” 

Red visible in daylight is about 900 de- 
grees Fahrenheit, and red visible in the 
dark about 750 degrees Fahrenheit and no 
steel that I ever used would harden at 
these temperatures. Razor-temper steel 
(1% points carbon) calls for about 1400 
degrees Fahrenheit which is to me a dark 
cherry red while set temper (% point car- 
bon) wants about 1600 degrees Fahren- 
heit. I often quench tool steel at a “red 
in the dark” to anneal it in a hurry and 
sometimes I can’t wait until it is cooler 
than a “red in daylight.” So I think 
someone was stringing Mr. Osborne. 


In closing I wish to again emphasize 
the distinction between hardening a 
“piece” of steel and hardening a com- 
plicated delicate tool and still have a 
useful article that is reliable; and there 
is room for more literature on the sub- 
ject, if it touches basic principles. I also 
wish to advise a careful study of Mr. 
. Lake’s article which is quoted above. 


Belvidere, III. Joun Sirius. 





Cutting and Threading a Long 
8-inch Pipe 


M. S. and H. C. G,, on page 583, seem 
to lose sight of the fact that the neces- 
sity for accurate work was what induced 
me to use the device described on page 
187. We were constantly obliged to cut 
over and supply new flanges where the 
method of “feeding in” had been prac- 
ticed. Our pipe is double thick and two 
of the joints that I fitted had already 
been cut over once, but by making new 
flanges with longer hubs, and consequently 
longer fits and the angles to perfectly cor- 
respond I was enabled to get a good 
tight job and make the pipe come the ex- 
act length, as originally, which was neces- 
sary, as it had to fill the place where it 
was taken out. ' 

I can readily see that with a taper at- 
tachment to “feed the tool in” evenly, 
M. S., or H. C. G.’s method would give 
good results and would have been adopted, 
had we a lathe of that kind available for 
that purpose. 


Concord, N. H. W. H. Kine. 
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Hobbing Machines 


Is the generating machine for hobbing 
gears a failure? According to P. A. 
Thompson’s article on page 126 it appears 
to be and I think it is for producing silent 
gearing running at high speeds, although 
he states that Mr. Humpage has patented 
a hob that generates a true involute, a 
statement that I do not think either 
Mr. Thompson or Mr. Humpage can 
prove. I have seen and used a quantity of 
cutters of all sorts in generating machines, 
all from the best makers, and they all fall 
short of a perfect involute. 

There are only two distinct types of gen- 
erating machines, the shaper and the hob- 
bing machines. 

Now take the case of the Fellows gear 
shaper, these machines are very fine pieces 
of machinery and reflect great credit both 
to designer and manufacturer. 

Take any two gears that have been cut 
on this type of machine and roll them to- 
gether in a center-measuring machine, one 
will find a very uneven action; indeed this 
uneven action is due entirely to the in- 
correct shape of the teeth. On examination 
of the teeth one will find that they have 
only contact on the pitch circle and a little 
way above and below. This failure of bear- 
ing surface causes these gears to run with 
a minute hammering action, which ac- 
counts for the very high shriek that one 
gets from these gears when run at 1500 
to 2000 revolutions per minute. 

The Fellows people have endeavored to 
eliminate this by using a form of stub 
teeth and with, I believe, a very fair 
amount of success, which success I hope 
will always be with them. 

The hob-milling type of gear-generating 
machine made by Humpage, Thompson & 
Hardy is, I think, ofte of the best if not 
the best of its class, although it falls short 
in all round usefulness when compared 
with such machines as the Burnatzky as 
this machine cuts spirals automatically, a 
point that is essential to the production of 
first-class, efficient and cheap gearing. 
The gears cut on these machines have.a 
rough tooth, which can be partly got over 
if the hob is subjected to two streams of 
lubricant at about 10 and 5 pounds pres- 
sure, the 10 pounds pressure to be ap- 
plied parallel to the axis of the hob and 
the 5 pounds steam at right angles. This 
way of lubricating the hob requires the 
work to be entirely boxed in. The flats 
that Mr. Thompson speaks of are due I 
think to three causes: Ist, chips getting be- 
tween the cutting edges of the hob and 
the work faces (pressure-fed lubricant will 
clear all chips out if applied as described 
above); 2d, the hob in all these ma- 
chines has a lot too much movement before 
it takes up its cut (this could be very 
easily eliminated by designing a drive that 
has no play and that can be readily ad- 
justed when wear takes place); 3d, 
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the greatest criminal of them all, it is the 
spring in the hob stock due to the torsion 
of the shaft. I can hear someone say, 
make the shaft strong enough to resist 
this. Yes, that is the obvious thing to do 
but that involves a redesign of the ma- 
chine because if one set of arts is 
stiffened all others must be stiffened to 
correspond. 
Manchester, Eng. 


H. H, Wirson. 





Helps in Cutting Threads 





The help referred to by C. C. Walton 
on page 232 is undoubtedly useful es- 
pecially when used with the finer-pitched 
leading screws, and on reading it, my 
mind was carried back to my own youth- 
ful days at the lathe, my trouble with the 
“odd” thread and the way out of it. 

Just in front of me worked an old 
turner and one day I saw him cutting an 
odd thread without chalking his wheels or 
stopping his lathe. I asked him how he 
knew where to drop his nut in. He smiled 
and said, “guess at it.” You just try—I 
did and have done it ever since. 

It is a fine idea especially on short out- 
side work with a leading screw of say, %- 
inch pitch, cutting 9 threads 2 inches 
long. The tool is always withdrawn at 
the same place and takes the same time. 
The same can be said of the nut and the 
saddle. Now assuming that we have taken 
a cut up, we withdraw the tool, release the 
nut and return the saddle. While this is 
being done, the thread we must not drop 
in will be just about passing. (You can 
feel it by a slight pressure on the lever 
engaging the nut) and you know that the 
next thread is the right one. While this 
is coming along you set the next cut and 
away you go. I have cut many hundreds 
of odd threads like this and rarely have 
had a cross thread, then only through 
carelessness. To use this method a man 
has to become as it were a part of his ma- 
chine. His movements must bear an ex- 
act relation to the speed of his lathe. In 
the instance given we would be able to 
take one cut for every 3 inches travel of 
the lead screw, while using chalk marks or 
any similar method the cut would more 
likely be one in every 4 inches, the reason 
being that with the one the eyes have only 
to be used for setting the cut while with 
the other method the eyes have to be used 
for setting the cut then for watching the 
chalkmarks. On the face of it there seems 
a good deal of risk but I would give the 
same advice that was given me. “Try it.” 
Another useful help for screw cutting, 
especially on brass work is to find the ac- 
tual depth of thread, then work for depth 
entirely from the indexed collar on the 
screw. 


P. E. JAMES. 


London. 
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Safety Devices in Machine Shops 





I take it to be common ground that the 
avoidance of accidents, or at least their 
reduction is desirable from a_ business 
point of view as well as a humanitarian 
one. In order, however, to attain the 
object it is necessary to look at various 
factors. It seems part of human nature 
that he who suffers pain or loss will gen- 
erally try to put the blame for it upon 
someone else. The mere existence of 
compensation laws and safety devices will 
not make an appreciable difference, unless 
these things are understood and treated in 
a suitable spirit by all concerned. |] am 
inclined to think that it is the lack of 
proper understanding, and due considera- 
tion of these matters which caused the 
somewhat disappointing results mentioned 
by John E. Sweet, printed on page 228. 

A few illustrations will, perhaps, show 
my meaning. I have seen overseers and 
foremen make fun of, or sarcastic remarks 
to, men for taking precautions against ac- 
cidents from belts, gearing, emery wheels, 
etc. A man who contemptibly disregards 
all danger, puts a 5-inch belt on a 3-foot 
pulley by hand while it is making between 
150 and 200 revolutions per minute is 
praised for his pluck; truing up big emery 
wheels without guards or goggles, and 
so forth, in almost an endless chain, grad- 
ually brings promotion. Treatment like 
this starts series rivalry between nearly 
everyone, for few prefer to retain their 
health and be considered cowards. 

When accidents happen the manager 
wonders how they octur in spite of his 
strict instructions ; and the insurance com- 
panies will bring forward these instruc- 
tions of the manager and the safety de- 
vices which were disregarded by this care- 
less man. 

It is a fact that not every time a belt 
is put on a moving pulley a man gets 
killed, which encourages such actions. Do 
not promote the man who, with a certain 
amount of luck, defies danger, but warn 
him or discharge him for disobeying fac- 
tory regulations. With regard to foremen, 
they must be capable of distinguishing be- 
tween courage, caution and foolhardiness. 
It will be of little use to blame the man 
who gets hurt, if the one who does not get 
hurt through the same disobedience is 
tolerated, or even promoted. 

Safety devices must be made practical. 
Goggles, for instance, having a separate 
small piece of glass, perhaps an inch or 
so in front of the eye and some black- 
painted iron netting all around, interfere 
with the line of sight, and have the effect 
of almost twisting the eyes out of their 
sockets ; this feeling is by no means better 
than having some grit temporarily in the 
eye. An iron poker for a press may be 
quite effective, but it has a way of fall- 
ing on the floor and getting kicked all over 
the shop. Surely a neat stripper actuated 
by the press would not be beyond the abil- 
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ity of a toolmaker, and would be effective 
and rid of the danger of being discarded. 
Safety guards which kept hanging on the 
wall while the dangerous machines are 
being used without them are testimony to 
the discipline of a shop; before employers 
ask for penal clauses to further punish the 
already punished ones, it would be advis- 
able to ascertain whether factory regula- 
tions and safety guards are not negatived 
by their representative who has a great 
admiration for the pluck of other people. 

London, England. W. Le Drerp. 





The Card Index System of Filing 
Notes and Clippings 





I read with considerable interest the ar- 
ticle on page 399, entitled “The Card In- 
dex System of Filing Notes and Clip- 
pings,” and I wish to say that I consider 
the card system to be by long odds the 
best for this purpose, both on account of 
the convenience with which the clippings 
can be filed and its great expansibility, it 
being equally complete with one clipping 
or ten thousand. I also have gone through 
the various preliminary stages of the 
game, having started some years ago with 
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FOLDER FOR BUNCHING CLIPPINGS TOGETHER 


a scrap book in which I pasted a few 
clippings which I wished to preserve. I 
soon found, however, that I was unable 
to keep clippings pertaining to the same 
subject together and that it took too much 
time to prepare and paste them in. These 
troubles and what Mr. Halsey calls the 
“chronic case of the article which is 
printed on both sides of the sheet” brought 
me to the conclusion that what was nec- 
essary was some method of caring for the 
loose clippings so that they could be 
easily filed and certainly found. I tried 
the portfolio scrap book and found it to 
be unsatisfactory for the reason that in 
any system of attached indexed receptacles 
some get filled while others are nearly 
empty, as Mr. Halsey found. The flat 
letter file and the envelops are not con- 
venient to refer to and after a trial of 
both they were discarded. 

a vertical filing cabinet, in- 
voice size, which takes a shect 6%x9% 
inches without folding. The 
equipped with a set of alphabetical guide 
cards but the clippings are filed between 
the cards in folders as shown in the ac- 
companying sketch, which keeps the small 


I now use 


drawer is 
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clippings from getting down into the bot- 
tom of the box and enables one to keep 
together all clippings pertaining to any 
one subject. By this method the labor of 
filing is reduced to a minimum and, as the 
folders are comparatively inexpensive, one 
can assign a separate folder to every dif- 
ferent subject with the added advantage 
that when any subject is to be referred 
to, that folder can be lifted out with all 
of the clipping pertaining to that sub- 
ject unmixed with any others. As the 
article referred to states, if any other 
plan offers so many advantages | am not 
aware of it but would like to have it 


brought to my attention. 
Gardner, Mass. Lewis C. TRAVERS. 


Graduating Tailstocks 








I was much taken with the article on 
page 488 by F. E. Fick, Govans, Md., upon 
“Another Method of Graduating Tail- 
stocks.” I heartily agree with his method 
of finding the required center by means 
of a hardened ground arbor, or by turn- 
ing the end of a shaft. I furnish here- 
with a more accurate and quicker method 
than the chisel marks or lines upon the 
adjusting screws which are only rough 
adjustments. To mark the tailstock, drill 
and ream with a No. o taper reamer in 
the back or front where the upper and 
lower portions come together, then insert 
a taper pin with a nurled head, or drill 
through the taper pin at the large end and 
drive a small piece of wire forming a 
handle to remove it by. I think Mr. Fick 
will agree with me upon this method. I 
have used it for 20 years very success- 
fully. JI also use the same method upon 
the cross slide and compound slide to set 
work for different operations. 


Kane, Penn. H. L. BEAN. 





Fixture for Milling Quick Pitch 
Multiple Lead Screw 


1 was interested in the description of the 
fixture by Mr. Kirkhouse at page 358. I 
would suggest that it might be well to put 
a worm wheel on the end of the former 
screw in place of the hand wheel. The 
worm box could be carried ‘from the screw 
as well, so that the worm and worm wheel 
would move along with the screw as the 
worm wheel revolves. Disks for index- 
ing can be fixed to the worm wheel. Here 
I would suggest the use of a disk with a 
large number of holes so that by using a 
number that is a good common multiple, 
several cut without hav- 
ing to alter the disk for every different 
number of threads. With a handle on the 
end of the stud carrying the worm, I think 
the operation very much 
less laborious for the operator. This little 
extra work on the fixture would greatly 
increase the number of jobs that could be 


screws can be 


would »ecome 


done on it 


Padiham, England J. RoiirNnson, 
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Some Railroad Tools and Devices 


By ErHAN VIALL 


As a general rule, the most interesting 
places in a railroad: shop, for the average 
mechanic, are the machine shop and tool- 
room. However, an inspection of almost 
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vices suited to their special needs that are 
unknown in other railroad shops, but of 
which they would like to learn. 

In the Big 4 shop at Matoon, IIL, I 
found the master mechanic to be W. K. 
High, and the general foreman, W. H. 
Quandt. The tool-room foreman, O. T. 
Harroun, showed me an adjustable die 
head or chaser holder, which has an ad- 
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held in place by the pin A, centers the end 
of the drill. The body of the chuck is 
made of heavy tubing, the shank and 
slotted end being screwed in. The body 
of a chuck showing the slotted end is 
shown at B, the jaws at C, and the ad- 
justing cap at D. A number of the double- 
end drills are shown at the right. 

Fig. 3 is a reamer holder or “socket 
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FIG. I. DIE HEAD WITH CHASERS 
FIG. 2. CHUCK FOR HOLDING FLAT DRILLS 
FIG. 3. ADJUSTABLE REAMER WRENCH FOR LATHE FIG. 


FIG. 4. FLUE-SHEET CUTTER 
FIG. 5. FACING TOOL 


6. TAPS AND STAY-BOLT WRENCH 
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FIG, 7. AIR-DRIVEN SEN- FIG. 8. STEAM HAMMER DIES 


SITIVE DRILL FIG. 9. RENEWABLE BLOCK IN DIES FIG, 


any of the other departments of a good 
sized plant will usually reveal enough to 
make the time well spent. 

Many devices or ways of doing work, 
while old to railroad men in general are 
new to mechanics in other lines. It is 
also true that most of the railroad shops 
have developed some special tools or de- 


justment of a quarter of an inch. This is 
shown in Fig. 1, and is so simple that no 
explanation is needed. 

Fig. 2 shows a chuck for holding drills 
made from flat bar steel. These drills are 
made of a suitable length and pointed on 
both ends. A hollow cone-shaped stop on 
the inside of the chuck body, and which is 


FIG. 





10. FORGING DIES FOR HANDHOLDS 
II. DRIVING LATHE WITH AIR DRILL 


wrench” made on the same plan as the die 
head shown in Fig. 1. 

It will be noted that the jaws are in 
serted off center in order to have them in 
contact with the driving sides of the 
reamer shank. 

Fig. 4 is a flue-sheet cutter, the shank 
of which is made of carbon steel wit! 
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hardened pilot. The cutter is made of 
Blue-chip high-speed steel and is held in 
place on the shank by means of the set 
screw which fits into the L-shaped slot in 
the shank. This method of fastening 
holds the cutter securely, yet affords in- 
stant removal for sharpening without tak- 
ing the shank from the machine. This tool 
has a record of fifty-four holes an hour, 
and a two-hour run without being touched 
up. 

A good way to make a facing tool is 
shown in Fig. 8. Cutters of any length or 
width may be used in this holder. The 
shank is made of machine steel, with a 
case-hardened locking collar and hardened 
toolsteel pilot bushing, which is held in 
place by a washer and screw. 
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inserted from either side so as to tighten 
or loosen a stud as desired. 


An AIR-DRIVEN Dritt Press 


A small sensitive air drill is shown 
in Fig. 7. This was made from such 
parts as could be found in the shop. 
The weight of the motor and chuck is 
counterbalanced, as shown, and is easily 
moved up and down by means of the hand 
lever A. The table or platen, may also be 
raised or lowered by screwing it right or 
left. 

In the blacksmith shop, in charge of 
J. E. Binns, I found a set of forming and 
piercing dies used under the steam ham- 
mer for shaping the ends of car springs 
as in Fig. 8. The forming dies are shown 


N 
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forged by the punch G, at one stroke. 
The forged end is then placed in recess 
B, and the hole punched by punch H. 
It is then placed in groove C, and bent 
by the projecting piece J, which also flat- 
tens the end against block F. The whole 
operation is performed in three strokes of 
the machine and is done as fast as the 
forging machine can make the strokes. 


RUNNING THE SHop By Arr Morors 


Over on the other side of town, at the 
Illinois Central shops, I found that a few 
days before my visit the big flywheel on 
their engine had burst and put their power 
plant out of commission. Fortunately 
neither the boiler nor the air compressor 
was damaged and so they were running a 











FIG. 12. 
ENGINE IS BROKEN DOWN 


In Fig. 6, A and B are taps with in- 
serted cutting blades, the body being made 
of machine steel. These blades are made 
a few thousandths larger than the slots 
and are pressed in. In case a blade be- 
comes damaged on the cutting end, it is 
pressed forward and the end reground, 
making it as good as new. 

C is a stay-bolt wrench, the square 
shank of which fits into the socket of an 
air machine. The threads on the inside 
are cut taper like a pipe thread. After 
the stay bolt is in place and the wrench 
backed up these taper threads easily re- 
lease. 

The device shown at D is a wrench 
used on steam chest studs. A taper key 
E, with alligator teeth on one edge allows 
of a non-slipping grip. This key may be 


USING AIR DRILL IN DRILL PRESS WHEN FIG. 13. 














FIG. 14. 


at A, the piercing die and punch at B, and 
the finished end of a spring at C. 

In the bolt-heading machines, the part 
of the dies to wear out first, is the part 
that forms up the head of the bolt, so 
these dies are made as shown in Fig. 9, 
and when the part that forms the bolt 
head wears out or chips off, the part may 
be turned around or replaced without the 
necessity of making an entire new die 
block 

Fig. 10 shows a set of punches and dies 
which are used in an Ajax forging ma- 
chine for making the hand holds shown in 
the lower part of the picture. These hand 
holds are forged, punched and bent in one 
heat. 

The straight rod is first placed in groove 
A, against the stop E, and the head is 


TURNING THE 
CLEANING OIL 
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AIR VALVES 


ROCK OR 


AND DIRT FROM 


good many of their machines with air mo 
tors, which the mechanic, F. W 
Taylor had had coupled on to help out until 
the engine could be repaired. Lathes, drill 
ma 


master 


presses, grinders and several other 
chines were doing very well, run in this 
way. 

Fig I! a big 
coupled onto a lathe and Fig. 12 shows a 
attached to the spindle of a 
It is the ability to utilize what 


shows how air drill was 
smaller on 
drill press 
one has, that marks the real mechanic. 
A device used to turn the tumbling shaft 
ends, which is Fig. 13. This 
consists of a body carrying a center, fast 
ened securely to the lathe spindle, over 
which is placed a sleeve carrying a cut 
ting tool B. This free to move 
back and forth on the body but is driven 


shown in 


sleeve 1S 
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FIG. 18. METHOD OF WELDING LOCOMOTIVE FRAMES 
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The sleeve may be run out while revolv- 
ing by means of the fork held in the 
lathe toolpost as shown, and in this way 
turn off the bearing on the tumbling shaft 
without the work itself revolving. 

Fig. 14 is a small tin hood, with an air 
jet in the apex. Oily valve parts are held 
under this and thoroughly cleaned by com- 
pressed air, without the use of waste, the 
hood keeping the oil from spattering all 
over the shop. 

Fig. 15 shows a triple air-valve- testing 
machine used by Wm, J. Bryant, in the 
air hose department. This machine is not 

















FIG. 15. TRIPLE VALVE TESTER 
FIG. 10. fESTING ENGINE TRIPLES 


operated by a brake valve, but by %-inch 
stop cocks and a 1/64-inch by-pass valve. 

It is simple and quick in its work and 
readily shows the following defects or 
operations: Leaky valve body or bushing 
or any of the parts, and the running lap 
surface and emergency position for any of 
the standard triple air valves. 

Valves may be removed from machine 
with train line and auxiliary full charge 
without loss of air and may be recharged 
in five seconds. Triple can be attached, 
tested and removed in two minutes. 

Fig. 16 is operated the same as the ma- 
chine just described, but is used for en- 
gine and tender triples. 


Wetpinc Locomotive FRAMES 


The blacksmith foreman, C. T. Miller, 
has made quite a reputation for himself 
in railroad circles, by his success in weld- 
ing broken locomotive frames. One frame 
he showed me he had welded over two 
years ago and though it had seen hard 
service it was as good as a new frame. 

By his method, a locomotive frame is 
welded without dismantling the engine or 
removing it from the rails. 

The heating apparatus used is shown in 
Fig. 17. The fuel used is crude oil with 
air at 100 pounds pressure. 

The oil is fed by gravity from a tank 

















FIG. 17. OIL BURNER FOR LOCOMOTIVE FRAME 
WELDING 


through a % pipe, the air pipe being % 
inch, 

The great difference between Miller’s 
burner and others is in the “Bunsen” 
style of auxiliary air supply on the end 
of jet as shown. It is this attachment 
that gives the enormous heat developed. 

The way the frame is bricked in at the 
break in order to hold the heat and direct 
it where it is needed, is shown in A and 
B, Fig. 18. 

By building a furnace like this, the heat 
is thrown where needed and the oxidizing 
effect of a direct flame is done away with. 

A frame is raised to the right heat in 
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from forty-five to sixty minutes, and is 
welded without flux of any kind, a ram be- 
ing used to butt the broken ends together 
when the welding heat is reached. 





Molding Air Cooled Cylinders 





By Josern F. Hart 





Once on a time a foundryman undertook 
to make a lot of these castings, molding 
them in green sand and casting them on 
their sides. All he could make in this 
manner was scrap and he finally gave the 
job up. 

Some time afterward this gentleman 
learned that similar castings had been suc- 
cessfully made for a number of years, by 
forming the mold in dry-sand cores and 
standing them on end before casting. 

Adopting this method Mr. F. made small 
quantities of cylinders with splendid suc- 
cess. But he had learned something about 
the cost of castings and at the then current 
selling prices, felt that he ought to give 
the other fellows a chance to make some 
money. 

Another foundryman mounted his air- 
cooled cylinder patterns on stripping-plate 
molding machines and made them in dry- 
sand molds. This fellow came mighty near 








. a 











Frame 
° 
° 









































B 
I 
—— 
y 
—aihi ia Frame —> 
ies Pourent 
5 
Zz 
! 
| 
| Drag 
| 
— i D 
American Machinist, N. 1. 


FIG. I. AIR-COOLED CYLINDER MOLDED 
ON SIDE- 
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making the high mark, but not knowing 
this story he cast them on their sides. 

Personally I don’t believe these castings 
can be made in green sand with any de- 
gree of success. At A in Fig. 1 is shown 
the most common cause of loss, when they 
are cast on their sides. 

The principles involved in the case are 
as follows: The iron entering each rib 
at B, fills the mold half full without 
much trouble. Above the level of B, 
however, the metal, as it rises, is con- 
stantly getting cooler on top. Added to 
this is the fact that before casting, the 
mold was full of air which has little 
chance to escape except by being forced 
through the sand of which the mold is 
made. 

Thus we find that when the iron reaches 
the point A the deadest iron in the mold 
is trying to reach the point of a wedge 
in spite of the chilling effect of the mold 
on two sides and a cushion of compressed 
air. 

In a green-sand mold there is also a 
certain amount of steam generated, and 
the chilling effect too, is greater in a 
green-sand mold than in one made of dry 
sand. But even if made in dry-sand 
molds, if these cylinders are cast on their 
sides, the loss is great and it is really a 
shameful extravagance. 

The method of molding these cylinders 
in cores is shown in Fig./1. Each half 
pattern is mounted on a board, inside of a 
frame of sufficient depth, with gate pat- 
terns if desired. Male and female bear- 
ings, or guides of some description, must 
be formed in each half core to insure proper 
matching when assembled. After these 
outer cores have been dried, the internal 
cores are set and the whole pasted to- 
gether. A plate or board must be placed 
at the back of each outer core as at D, 
and the two clamped together before 
standing them on end to cast. One shop 
used to build a pouring basin of green 
sand but that made extra work and added 
to the chances of dirt getting in the mold, 
therefore the pouren should be formed in 
the cores and finished as neatly as any 
part of the mold. 

In actual practice this method reduces 
the loss to a minimum, but the process is 
rather expensive and there is a needless 
waste of material, although for small or- 
ders or samples of irregular sizes or 
shapes it is very handy, because the only 
especial rigging needed is a planed pat- 
tern board, with guides properly placed. 
Anything will do for the frame or sides 
of the core box; a slip over for a snap 
flask would be really good enough though, 
of course, where facilities are at hand, it 
is as well to do things in the right way. 

In part of Fig. 1 and in Fig. 2 can be 
seen how these patterns were mounted on 
a molding machine and made in flasks. 
The plate E was, of course, cut to the 
outline of the pattern, sections H H, etc., 
were fastened to this plate and remained 
Stationary, while the air-cooling ribs were 
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drawn through them. In this instance the 
molds were dried and cast on their sides, 
the castings being gated (when the ribs 
were heavy enough) at B. In other cases 
where the ribs were too thin to allow a 
gate, the castings were gated in four 
places as at J.” , 

By this method the molding cost is re- 
duced to one-third or less of the cost of 
the same when made in cores, and the 
amount of new sand required, when the 
molds are made in flasks, is hardly one- 
tenth of the quantity required when the 
core method is used. Also when the pat- 
tern is drawn through a stripping plafe it 
leaves a much better mold than is possi- 
ble to get by other methods. Next to the 
stripping plate comes the vibrated pattern, 
guided by the flask pins. The roll-over 
machines and hand-drawn patterns are on 
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FIG. 2. STRIPPING PLATE 
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FIG. 3. AIR-COOLED CYLINDER MOLDED ON END 


an equal footing, being far inferior to the 
first methods mentioned. 

Now a peculiar thing to me is, that the 
fellow who first used the core method 
couldn’t see the economy to be gained by 
using flasks, for his other ideas were a 
success from the start. The man who put 
them on the machine is excusable in a way, 
for it is only another case of an enthusi- 
ast over molding machines who lacked the 
practical knowledge of molding necessary 
to obtain the best results. Had the gentle- 
man in question only known of the previ- 
ous success obtained by casting the cylin- 
ders on end, he might have saved some 
few thousand dollars of good American 
money, which he has paid for the trouble 
of making his own scrap instead of buying 
it outside. 

Generations ago it was generally recog- 
nized in the foundry trade that the best 
method of making hollow cast-iron cylin 
ders which had to be bored was to cast 
them on end and drop the iron from the 
top. In Fig. 1, L, M and N show how 
to arrange the gate for the air-cooled type 
in all cases where the iron can drop right 
clear to the bottom of the mold without 
striking any of the ribs of sand. N should 
be about 1/16 inch thick where it joins the 
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casting; on cylinders 3 inches in diameter 
or less N should be continuous all around 
the core; on casting of greater diameter it 
can be divided into gates about 2 inches 
wide, with an inch of sand between them. 
By the method of gating the metal drops 
right along the core in a thin sheet, and 
it will be readily seen that as the mold fills 
each successive rib has a fresh supply of 
the hottest iron, also that if the line O O 
be horizontal there are no pockets for the 
air to get confined in. 

In Fig. 3, P, Q and S show how to 
introduce some metal at the bottom of the 
mold when it is necessary. In this case 
the iron from the top would strike the 
sand tooth at 7, so the mold must be filled 
from the bottom until the point is covered 
and then finished from the top. In all 
cases the gates should be made so that 
the first dash of iron passes by without 
entering the mold. The first iron gives 
its heat up to the gates and generally 
gathers a little dirt on its way. Air vents 
should be provided as shown. 

Some time ago one of your correspond- 
ents asked what sand should be used for 
molding these cylinders, thinking probably 
that the sand was the cause of all the 
wasters, and there are still some people 
experimenting under the same impression. 
Almost any foundry sand will do if used 
intelligently. French sand is good but un- 
necessary on this class of work; domestic 
molding sands are used straight by mix- 
ing with linseed oil; they are also used 
when mixed with any very fine, sharp 
sand in varying proportions. Any very 
fine, sharp sand can be used alone, if 
enough oil is used to harden it. 

Medium coarse grades of Hudson river 
sand, of good quality, can be used in two 
parts of new sand to one from the mold- 
ing floor, if mixed with molasses water 
and a little salt; this latter is probably as 
good as any sand for the purpose. In all 
cases the sand should be dried and put 
through a fine sieve before mixing. This, 
of course, applies only to the sand used 
as a facing. The molds should be sprayed 
with a light wash of either tale or black 
lead, by using a blow can. 

Any sand mixture containing oil as a 
binder needs a lot of drying, generally 
over night. A straight molding “sand of 
proper texture, if mixed with molasses 
water, or compounds of a similar nature, 
can be skin-dried in from 15 to 30 minutes, 
if exposed to temperatures ranging from 
150 to 200 degrees Fahrenheit. The addi- 
tion of small quantities of common salt 
to the mixture makes the molds harder 
when dried. 

The best way to skin-dry these molds 
is to have small ovens on the floor where 
the molds are made; ovens large enough 
to hold an hour’s molding would have 
room to spare. In skin-drying by other 
methods than in ovens the heat fails to 
reach the base of the sand teeth at. W, 
while the delicate points at X are apt to 
become burned. 
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Belted or Geared Feeds 


Fashions are not confined to women’s 
bonnets, but exist to greater or less extent 
in many branches of engineering, and 
while the machine-tool industry is, per- 
haps, less affected than locomotive de- 
sign and other lines, there is still a tend- 
ency to follow styles set by successful 
builders. 

Geared heads or constant-speed ma- 
chines have become very common and 
geared feeds are being used on almost 
everything from the small engine lathe to 
the large miller. This came naturally as 
a result of the reaction against the old 
belt feed, especially on the lathe, where an 
inch belt, running so slowly that you had 
to look twice to make sure it was moving, 
was expected to pull the tool into the cut. 
While this answered fairly well when we 
nibbled away with light cuts, the intro- 
duction of mushet and the high-speed 
steels left it with but one good point—it 
made a safety valve that would slip when 
the load was too heavy. 

The use of geared feeds on milling ma- 
chines gave us our first ideas of what 
might be done in the way of removing 
metal, and established results that were 
almost undreamed of in the old days, 
while on rapid-reduction lathes equally 
geod performances were made possible 
by the same devices. 

This makes what seems to be a “re- 
version to types,” in other words, a return 
to belt-driven feeds in heavy milling-ma- 
chine work, all the more surprising to 
those who follow closely the development 
along this line. It is a fact, nevertheless, 
that some of the largest and most con- 
servative builders of heavy machines are 
going back to the belt-driven feed in their 
latest machines. 

This is not merely a whim nor notion of 
the designer, the day for that having 
passed in most shops, but is the result of 
critical tests with cutter and machine 
driven practically to the limit of endur- 
ance. Some of the best records of metal 
removal that have yet been accomplished 
were obtained on a new machine with a 
belt-driven feed. Not of the old, narrow, 
slow-moving type, to be sure, but a belt 
feed designed on modern lines, with large 
pulleys, a belt of ample width, and running 
at high speed. 

In contrast to this we cite a test of an- 
other machine in which two sets of feed 
gears were stripped out in the endeavor 
to equal the record of the belt-driven 
feed, while the third and strengthened set 
of gears did not produce as good results. 

Of course, gears can be made strong 
enough to give any feed that the cutter 
or work will stand. And, if the only ad- 
vantage of a belt was in the tendency to 
slip a trifle under excessive strain due to 
a hard spot or unevenness of casting, this 
could be taken care of by a spring or flex- 
ible coupling somewhere in the train. But 
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this 1s evidently not all. Both first cost 
and maintenance must also be considered 
and, with equal power, this ought to be 
found favoring the belt. For belts are 
daily transmitting hundreds of horsepower 
at a comparatively small cost. 

As a verification of this and showing, 
perhaps, a modern tendency, we give an 
instance which recently came to notice. 
A good, practical shop man who had been 
responsible for the selection of all the 
machine tools was also put in charge of 
their maintenance with a somewhat curi- 
ous and startling result. When he simply 
selected the tools, he would have nothing 
but gears in both heads and feeds. But 
when he became responsible for mainte- 
nance of tools as well as their selection 
and output, he soon began ordering noth- 
ing but belt-driven machines. 

This does not mean going back to the 
old belt feeds, even if gears should be 
abandoned entirely, but rather the devel- 
opment of a new type of belt feed based 
on modern knowledge of both the work 
to be done and machine design. The old 
plans are entirely out-of-date, and if we 
should find that belts after all are better 
than gears, we cannot consider the use of 
gears as a mistake, but rather as a step 
that was necessary to rouse us to the pos- 
sibilities of a better system of belt feeds. 





High Steam Pressure in Loco- 


motive Service 





An evidence of the changes that are 
taking place in engineering practice and 
the way in which we swing to extremes, 
is shown by Bulletin No. 26 issued by the 
University of Illinois, which contains the 
report of Prof. W. F. M. Goss on the use 
of “High Steam Pressure in Locomotive 
Service.” This is one of the many cases 
where railroad engineers have pursued 
false gods as they seem to do all too 
often, only to come back to a more 
rational ground after long and tedious 
trials and expense. 

All those who have followed railroad 
work will remember the mad rush a few 
years ago after high pressures as well as 
the papers and reports showing the vari- 
ous advantages and economies that were 
being realized. Steam pressures were in- 
creased from 150 to 185, to 210, and even 
240 pounds in a few cases with great sav- 
ings according to reports. Many practical 
men pointed out the disadvantage as well 
as the expense of such a proceeding and 
now comes the careful report of Professor 
Goss which draws some very interesting 
conclusions. 

According to the tests the difference in 
coal consumption per indicated horse- 
power-hour is only 0.69 of a pound be- 
tween 120 and 240 pounds pressure, a drop 
from 4 to 3.31 pounds of coal. The higher 
the pressure above 160 pounds the less the 
gain in fuel; not enough to warrant the 
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extra cost of maintenance. And this sav- 
ing will depend on the condition in which 
the engine is kept as well as on the pres- 
sure. The higher the pressure the better 
the condition necessary, and without this 
all saving is likely to disappear, leaving 
only the greater cost of maintenance that 
accompanies the higher pressure. His 
conclusions show that it is far better to 
increase the boiler capacity than the pres- 
sure, as this does not add to the cost of 
maintenance. A boiler of larger capacity 
niay not weigh more than one built to 
withstand higher pressure and better re- 
sults are sure to be obtained. 

Assuming 180 pounds pressure as the 
highest that it is desirable to carry, and 
this requires the best kind of maintenance, 
it is better to increase weight by a larger 
boiler than to increase pressure. Unless 
the maintenance is of the highest order, 
i80 pounds is too high. When the water 
is bad, so as to foam or scale, the pressure 
should be less than 180 pounds. 

A simple locomotive using saturated 
steam will render good and efficient ser- 
vice with 160 pounds running pressure, 
and there are no conditions so favorable 
or no economies to be obtained which 
justify the use of over 200 pounds pres- 
sure. 

And so we see another of the railroad 
fads take a back seat for the time being, 
only to be rejuvenated in the next few 
years as a great discovery, if we can judge 
the future by the past, and we have no 
other way. Like other diseases they must 
run their until increased cost of 
maintenance, difficulties of lubrication and 
other expenses become too great to be 


course 


borne. 


The Census of Manufactures 


The provisions for the taking of the 
new census, insofar as it applies to man- 
ufactures, provides, first, that it shall ve 
taken next every years 
thereafter. 

The schedules relating to manufactures 
will be covered by inquiries as to the 
name and location of each establishment ; 
character of organization, whether indi- 
vidual, coéperative, or other form; char- 
acter of the business and the kind of 
goods manufactured; the amount of capi- 
tal invested, the number of proprietors, 
firm members, copartners, stockholders 
and officers and the amounts of their sal 
aries; the number of employees and the 
amount of their wages; the quantity and 
cost of the materials; the amount of mis 
cellaneous expense; the quantity and the 
value of the products; the time in opera 
tion during the census year; the quantity 
and character of the power used and the 
character and number of machines eim- 
ployed. 

Inquiries will be confined to manufact- 
uring establishments which were in active 
operation during all or a portion of the 
year ending December 31 next, preceding 





year and ten 
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the census year; and it will be confined to 
manufacturing establishments conducted 
under the factory system, and will ex- 
clude neighborhood, household and hand 
industries. 

It will be the duty of those interested 
to answer all questions correctly, and any 
owner, president, secretary, director, or 
other officer or agent of any manufactur- 
ing establishment who shall refuse or ne- 
glect to answer or give false answers to 
any of the questions asked would be guilty 
of a misdemeanor, and upon conviction 
would be liable to a fine of not exceeding 
$10,000 or imprisonment for a period of 
one year, or both, at the discretion of the 
courts. 





International Exhibition of Railways 
and Land Transport at 
Buenos Aires 





Official announcement has been made of 
an exhibition covering all methods of land 
transportation to be held in Buenos Aires 
from May to November, 1910, in celebra- 
tion of the 1ooth anniversary of the in- 
dependence of the country. This would 
seem to offer an excellent opportunity for 
American manufacturers in the lines 
covered by the exposition, which, of 
course, include automobiles. 

Full particulars relative to the exhibi- 
tion may be obtained from the Argentine 
General Consulate, 80 Wall street, this 


city. 





New Publication 


Mittwricntinc. By James F. Hobart. 
401 pages, 6x9 inches, 141 illustra- 
tions. Hill Publishing Company, New 
York and London. Price, $3, net. 

* Every shop or factory of almost any 

kind has more or less millwrighting work 

to do, even though the man who does it 
mav not be called a millwright. This work 
includes the laying out of new buildings or 
extensions, the putting in of foundations 
for machinery, the use of the transit for 
locating definite points, putting up shafting 
and alining it, setting up new engines or 
mechinery, and all sorts of similar work. 

The author of this book has had years 
of practical experience just along these 


lines and he gives this in a way that is 


easily understood and that will be sure to ¢ 


help inexperienced man 
along this line of work. While 
not pretend to make a civil engineer of 


the reader, he shows how the transit can 


any young or 


he does 


much as is 
The mixing of con 


be handled as necessary in 
this kind of work. 
crete for foundations, the ways of testing 
it to be sure you are getting the best ma 
terial, the framing of buildings, the mak- 
ing of molds of batters for concrete foun 
dations, the strength of materials needed 
and used, the laying out of shafting, the 
use of belts and the power they should 
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give, the handling of heavy machinery by 
tackle and skids, the setting of steam 
boilers and engines and the many other 
things that come under this line of work, 
are all treated in plain English, and the 
various points fully illustrated. 

There has never been a book which cov- 
ered just this field, and we believe this will 
be a welcome addition to the library of 
every man who has this kind of work in 
charge. And there is hardly a shop where 
it would not be a paying investment to 
have a copy of this at hand for occasional 
or frequent reference as the case may be. 





Personals* 


P. G. March, president of the Cincinnati 
Shaper Company, returned April 27 from 
a three-months’ trip to Europe. 

Edward C. Sawyer, who was formerly 
connected with the H. W. Johns-Manville 
Company, is now associated with H. G. 
Troy, N. Y. 

Herbert H. Morrison, formerly of New 
York City, has established himself as con- 
sulting engineer in St. Louis, Mo., with 
offices in the Syndicate Trust building. 


Hammett, 


William Osterholm, formerly with the 
Latham Machinery Company, has been 
appointed general superintendent of the 
Holm’s Machine Manufacturing Company, 
Sparta, Mich. 

John Francis Buckley, formerly superin- 
tendent of the Witte Iron Works Com- 
pany, has become general superintendent 
of the St. Marys Machine Company, St. 
Marys, Ohio 
Meaker, 
Meaker 


become 


Guy Larnard until recently 


president of the Company, Chi 
Til., superin 
tendent of the American Steel Wire Com- 
pany’s Rochdale Works, Joliet, Ill 

Frank J. McDevitt, for some time con 
nected with the Carnegie Steel Company’s 


cago, has assistant 


works at Youngstown, Ohio, has recently 
become vice-president and manager of the 


Ohio Steam Specialty Company, Youngs 
town, Ohio 
George W. Durham has recently asso 


ciated himself with the Hudson Motor Car 
Company, Detroit, Mich., and will act in 


the capacity of chief engineer. He for 
merly held a similar position with the 
Olds Motor Works 


Joseph H 


American Car 


Ames, chief engineer of the 


and Foundry Company, 


who has up to recently been located at 
headquarters in St Louis, Mo., is now 
acting in the same capacity with head 
quarters in Chicago, Il 

At the regular council meeting of the 
American Society of Mechanical Engi 
neers, held on April 18, there were ap- 
pointed on the involute-gear committee 
Wilfred Lewis, Hugo Bilgram, Gaetano 
Lanza, Charles R. Gabriel and C. W. 


MacCord 


*Items for this column are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





he 


Automobile Cylinder Reboring 
Machine 


a 





The illustration shows a machine de- 
signed for reboring automobile cylinders. 
It operates in a vertical position, and may 
be driven by a one-horsepower motor. 
“The drive shaft meshes 


with a worm 














AUTOMATIC CYLINDER REBORING MACHINE 


wheel which revolves the cutting spindle, 
the latter having a travel of about 15 
inches. The spindle is equipped with an 
adjustable head which is used to center 
the cylinder and is then removed and the 
cutting tools substituted. The cutter head 
consists of four tools set out equally by 
a taper in the center and is thus readily 
adjusted for the depth of cut required. 
The feed is automatic, variable and re+ 
versible, having a star wheel engaging one 
or more operating fingers to suit require- 
ments. 

The cylinder to be rebored rests upon 
three adjustable sliding blocks which are 
planed true and at right angles to the 
spindle. Clamps hold the cylinder in 
place after it has been centered, and as 
it rests upon the same face which is bolted 
to the crank case, the original alinement 
is assured. It is immaterial whether the 
cylinders are cast separately or together; 
they may be rigidly held without distor- 


ATEST 


tion. This machine is also capable of 
boring as well as reboring and several 
may be used in the space which a large 
machine tool would occupy. 

Inasmuch as most automobile cylinders 
are blind, it is only necessary to measure 
the length of cut required and note on 
the spindle below, the travel needed; the 
latter is graduated for this purpose. As 
the work is done in a vertical position, the 
chips fall out, do not clog the cutters or 
in any other way interfere with the work. 
Usually only one cut is required and this 
may be rapidly run through. The ma- 
chine is built by H. B. Underwood & Co., 
Philadelphia, Penn. 





Rivet Spinning Machine 





This machine is equipped with two in- 
dependent belt-driven spindles rotating in 
opposite directions. The spindle heads are 
adjustable to any length of rivet and the 

















RIVET SPINNING MACHINE 


stroke is adjustable to any desired size 
of head. The machine is equipped with 
a rest or support for the work, and a lever- 
operated clamp to hold the working plates 
on the support while spinning the head on 
the rivet. The support for the work is 
secured in position by means of the hand 
wheel at the center of the bed and the 
adjustment of the spindle heads is effected 
by means of the crank shown at the left- 
hand end of the bed. The bearings are of 
an adjustable cone type permitting wear 


INFORMATION 


to be taken up and alinement of the spin- 
dles maintained. The machine is made by 
Fritz A. Schulz, 66 N. Jefferson street, 
Chicago, II 





Power Hammer 





The striking beam of this hammer is 
of hardwood tapering from 4x3% inches 
on one end to 34%4x3% inches at the other. 
A box is mounted under the beam by a 
fork passing through the shaft; on this 
shaft which ‘passes through the box are 
four springs mounted two on the lower 
and two on the upper part, thus cushion- 
ing is secured by these springs which are 
easily adjusted for any kind of work. An 
adjustment in the connecting rod enables 
the operator to raise or lower the head as 
the work may require. For metal trade 
the hammer is built with a horn attach- 
ment, the beam being supplied with a 
special gripping device to grip either a 
wooden, rawhide, or steel hammer. The 
power is applied by means of a foot lever 
which draws the loose pulley up to the 
belt, regulating the force of the blow by 
the pressure of the foot. The hammer 
weighs about 500 pounds, takes up a floor 
space of 24x32 inches, and will strike 
about 300 times per minute. The hammer 
is mounted on a wooden base, if so de- 
sired. The maker is Fritz A. Schulz, 66 
North Jefferson street, Chicago, III. 

















POWER HAMMER 
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Honzontal Boring, Drilling and 
Milling Machine 


The halftones show a No. o horizontal, 
boring, drilling and milling machine built 
by the Fosdick Machine Tool Company, 
Cincinnati, O. The machine is equipped 
with speed box and constant-speed motor, 
the speed box being of the tumbler-gear 
type and equipped with steel gears 
throughout. There four changes 
made through the tumbler gears and two 
through the back gears in the speed box, 
making a total of eight changes of speed. 
The slow-speed change is made through a 
pair of tool-steel clutches, 4 inches in 
diameter, and the high-speed change 
through a powerful friction clutch, 5% 
inches in diameter. These changes are 
controlled by a lever, shown in Fig. 1, 
running to the front of the machine, 
which can also be used to stop the ma- 
chine. A  5-horsepower constant-speed 
motor operated at 1000 revolutions per 
minute, is used, geared direct to the drive 
shaft through a pair of spur gears, the 
pinion of which is of rawhide, brass 
bound. In using a variable-speed motor, 
the equipment is similar to that shown 
with the exception of the speed box and 
controller. A drum type controller is 
used with the variable-speed motor drive, 


are 


and is mounted on the head where the 
speeds can be easily controlled from the 
front of the machine. The lever for 


starting, stopping or controlling the back- 
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FIG. 2. 


gear changes is in the same position as 
shown for the constant-speed drive. 

Fig. 2 shows a revolving table, an 
auxiliary table and a star-feed facing at- 
tachment. The latter is used for facing 
work up to 18 inches in diameter and can 
be bolted direct to the spindle sleeve, or 
securely clamped in any position on the 
spindle. The auxiliary table is used for 
any overhanging work, which can either 
be bolted to it or travel thereon. It is 
8 inches wide, 48 inches long and pro- 
vided with T-slots its entire length. The 
revolving table shown is a combination 
hand-swiveling and worm-swiveling table. 
The worm with its handwheel can be 
withdrawn, and the table used as a plain 
The top platen has also 
securely 


revolving table. 
four tightening 
fasten the platen to the base plate, whith 
in turn is tongued and bolted to the cross 
table. This graduated to half 
degrees; it is 24 diameter, 6 


bolts, which 


table is 
inches in 


inches high and has an accurately bored 


ATTACHMENTS FOR HORIZONTAL BORING, 


DRILLING AND MILLING MACHINE 


center hole for arbors or plugs as re- 
quired. The top surface has four cored 


T-slots. 





A Heavy Duty 21-inch Drill 


Press 


This has been designed with a view to 
meeting modern conditions that demand a 
machine that makes it possible to use high 
speed drills to the best advantage. As 
an evidence of the work that can be done 
by this drill, a recent test at the mechani- 
cal and electrical exhibition in Worcester, 
Mass., the operator was unable to stall the 
machine with the hand feed and he drilled 
seven 34-inch holes, each 1% inches deep, 
in cast iron in 30 seconds. 

The drill is furnished for either belt or 
motor drive, a 1-horsepower General Elec- 
tric motor being supplied. The drive is by 
belt on the four-step cone in either case. 
Power feed is taken from the small cones 




















FIG. I. 


HORIZONTAL BORING, DRILLING AND MILLING MACHINE 














HEAVY DUTY 2I-INCH DRILL PRESS 
and through the double worm gearing 
shown. Hand feed is either by lever 


direct, or by the hand wheel and single 
worm gear. It is designed to drill up to 
13%-inch diameter in cast iron, has 8% 
inches spindle feed, No. 3 Morse taper in 
table movement of 16% 
inches. It is made by G. E. Snyder & 
Son, Worcester, Mass. 


spindle, and a 
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Portable Boring Bar 


This portable tool is being made in sizes 
to rebore cylinders up to thirty-six inches 
in diameter. Enough cutter-head arms 
and tools are furnished with each size bar 
to bore several diameters. The bars are 
powerfully geared and can be driven by 
hand or power. The steel feed screw is 
set in the bar, insuring rigidity and steady 
feed. The feed nut is made of brass with 
a square thread of eight pitch, to insure 


long life. 
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one cutting from 1 to 10 inches, the other 
from 4 to 21 inches, round or oval. It is 
made by J. A. Rose, Hastings, Neb. 





Automatic Grinding Machine for 
Inserted-tooth Saw 





The halftone illustrates a new auto- 
matic grinding machine which has been 
developed by the Newton Machine Tool 
Works, Philadelphia, Penn. for 


grinding “Premier” inserted-tooth 


Inc., 
the 
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cold-saw blades. This machine consists, as 
shown in Fig. 1, of a substantial base on- 
to which is fitted a saddle carrying a 
spindle, driven through worm and worm 
wheel by a cone giving four changes of 
speed. The front end of the spindle car- 
ries a head arranged as in Fig. 2 with a 
locating center and with two clamping 
bolts onto which the saw blade with the 
tceth inserted is bolted. After the saw 
blade has been clamped in place the sad- 
dle, mounted on the front of the machine 


ad- 


for carrying the grinding wheel, is 




















PORT ABLE 


The principal features are compactness, 
strength and simplicity in construction 
They are made by the Nappanee Iron 
Works, Nappanee, Ind. 





A Substantial Gasket Cutter 





This appears to be a much more sub- 


stantial machine than is usually found 

















A SUBSTANTIAL GASKET CUTTER 


for this purpose and it has the advantage 
of handling either round or oval shapes, 
The knife is fed 
automatically into the material, cutting 
the outside of the washer first and then 


as may be desired. 


the inside. The material is held firmly 
under the knife by the roll at the end of 
the arm. The motion for oval washers 


is obtained by a combination of a crank 
and the two A glass cutter can 
be used in place of the knives and its 
of usefulness greatly increased. 
The machine shown is made in two sizes, 


slides. 


sc¢ ype 


BORING 


BAR 











HEAD FOR HOLDING SAW BLADE AND 


EMERY-WHEEL HEAD 


justed to bring the finger operating the 
eccentric bearings into engagement with 
the top of the saw tooth, as shown in 
Fig, 3. Rotation of the blade lifts the 
finger, in turn rotating the eccentric oper- 
ating the oscillating arm on which the 














FIG. I. AUTOMATIC GRINDER 





FOR INSERTED-TOOTH COLD SAW 
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emery wheel is mounted. As the finger is 
drawn upward the emery wheel is forced 
nearer the center of the blade, thus grind- 
ing face clearance. The release of the 
blade is obtained by the contraction of the 











FIG. 3 THE GRINDING-WHEEL HEAD 


spring shown. As it is also necessary to 
grind the side rake and radial clearance, 
the compound slides are arranged with 
three distinct swiveling centers, each prac- 
tically in line with the center of the emery 
wheel. In grinding the side clearance the 
elevation of the arm engaging the tooth 
gives side movement to the slide carrying 
the emery wheel for grinding this clear- 
ance. The drive is by means of motor as 
shown in Fig. 1. The machine has a ca 
pacity for saw blades from 24 to 60 inches 





Water or Oil Guard for Boring 
Mills 


This has been designed to allow the use 
of lubricants in boring-mill work without 
having the water or oil fly all over both 
the operator and the floor. It extends both 
above and below the chuck and yet is not 
in the way of the chuck jaws or of a 
wrench for clamping the work in place 
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CHIP AND LUBRICANT 


This guard consists of four pieces, two 
being supporting brackets for the wings, 
and are bolted to the sides of the column 
as can be seen. The wings are so hinged 


as to out as shown and leave the 
whole front of the table clear. 

A trough attached the 
guard to catch the chips and lubricant and 
carried off, or they can be allowed to fall 
into a pan the 


made by the Colburn Machine Tool Com 


open 


can be below 


surrounding base. It is 


pany, Franklin, Penn 





Two Machines for Fine Work 


The first of these, Fig. 1, shows a ma 


chine for turning small cutters and back 
ing them off. While specially designed for 
will handle 


watch and clock machines it 


cutters up to 2% inches in diameter and 


of 24 diametral pitch; or coarser if the 
diameter is less 4 cam on the driving 
shaft connects to the lower cross slide 


GUARD FOR BORING 


MILL 


and gives the movement for backing off or 
The shaft is 
gears so that by 


changing the gears any number of teeth 


relieving the cutter. cam 


driven by a train of 


from 4 to 16 may be backed off with the 
regular equipment. The depth of cut can 
be gaged by a handwheel graduated to 
0.0005 of an inch 


It can also be used for forming mastet 


cutters [he cross-slide movement can 
be stopped by turning a small lever and 
by clamping the lower slide; the others 
can be used as a compound rest. The bed 
is an arc with its center identical with 


so that the head 
This al- 


formed 


that of the work spindk 
stock 
lows 


with the 


may be reversed at will 


one side of a cutter to be 
headstock in one position and by 
headstock, the 


turned by the same 
will be 


reversing the work and 
other 
tool so that 
alike 


A clutch-cutting 


side can be 


hoth sides exactly 


machine for stem 


winding watches is shown in Fig. 2, 























FIG. I. MACHINE FOR TURNING 


AND BACKING OFF CUTTERS 


FIG. 2 


WITH MAGAZINE FEED 
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equipped with a magazine feed. A spring 
chuck is provided in the indexing spindle 
for the blank. While the head is normally 
at right angles to work spindle it can be 
swiveled enough to give a slight undercut 
when desired. The work can also be 
swiveled for 5 degrees to each side of the 
vertical, to give an angular cut to the 
clutch. 

The machine is arranged to cut twice 
around the work so as to remove the bur 
left on the top of the teeth from the first 
cut, the second cut being made at a much 
higher speed than the first. 

This is made in two styles, one with the 
magazine feed and the other arranged to 
stop at the completion of the last cut so 
that the next piece can be put in by hand. 
They are both made by the Waltham 
Machine Works, Waltham, Mass. 





Portable Hack Saw Machine 





This portable machine is well illus- 
trated by the accompanying halftone. As 
indicated, it is especially adapted to cut- 
ting off rails, I-beams, etc., and will cut 
through rails or beams up to 9 inches at 
any angle to 45 degrees. When set up 
ready to operate it weighs about 90 pounds. 
The method of attaching to the work and 
operating is clearly shown, as is also the 
means of setting for cutting off at an 
angle. It is stated that with this appar- 
atus a man can readily cut through a 
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g-inch I-beam in from 25 to 30 minutes. 
The makers are the Massachusetts Saw 
Works, Chicopee, Mass., who have de- 
veloped a special blade for the machine, 
known as the “Victor Special P” blade. 
The length of the blade used is 14 inches. 





May 6, 1909. 


Electric Traveling Scale Crane 





The accompanying halftone illustrates a 
new type of scale crane, designed and 
manufactured by the Whiting Foundry 
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ELECTRIC TRAVELING 

















PORTABLE HACK-SAW MACHINE 


SCALE CRANE 

e 
Equipment Company, Harvey, Ill. All 
movements are operated by electric power. 
The novel feature of this crane consists 
in the application of the scales for weigh- 
ing material which are supported on the 
trolley-truck frame and carry the hoisting 
inechanism mounted on independent steel 
framework. The scale beams are in the 
cage suspended from the trolley and read- 
ings are taken and recorded by the oper- 
There are three beams: two scale 
beams with self-recording poises and one 
tare beam, enabling weights to be deter- 
mined of several different items of mate- 
rial with ease and accuracy. A _ simple 
movement of a hand lever transfers, 
when desired, all load from the knife 
edges of the scale to the trolley-truck 
frame, and then operation is the same as 
with the ordinary trolley. An open-side 
platform is furnished, as shown, for car- 
rying long pieces such as rods, bars, etc, 
The design of this platform is made to 
suit the material to be handled. A crane 
of this type is useful in loading material, 
checking invoiced weights, arid in loading 
for shipment, for inventory, etc. 

Six of these cranes, five tons capacity, 
37 feet 103%4 inches span, operated by al- 
ternating current, have just been com- 
pleted by the above company for the new 
warehouse of the Scully Steel and Iron 
Company, Chicago, III. 


ator. 
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Combined Punch and Shear 


At page 634 was illustrated a combined 
punch and shear made by Jannell Ma- 
chine Company, Rumford Falls, Maine. 
This machine is made in both hand and 
power types, the latter having no ratchet, 
as in the case of the hand machine. The 
power machine weighs 3800 pounds, 
shears 4 inches by 1 inch, punches 34-inch 
hole in %-inch iron, or %-inch hole in 
¥%-inch iron. It is driven by a 3-inch 
belt. 





Inspector of Weights and Measures 





The United States Civil Service Com- 
mission announces an examination on 
June 2, 1909, to secure eligibles from 
which to make certification to fill one or 
more vacancies in the position of assistant 
physicist (qualified as inspector of weights 
and measures) in the Bureau of Stand- 
ards, at salaries varying from $1400 to 
$1800 per annum, and vacancies requiring 
similar qualifications as they may occur. 

The duties in connection with the po- 
sition will include the investigation of the 
laws and practice of inspection of weights 
and measures of the United States and 
other duties similar to those of assistants 
in physical and engineering laboratories. 
The service will involve extended trips in 
various parts of the United States. The 
appointment will be for one year, subject 
to reappointment if the work is continued. 

The examination will consist of the sub- 
jects mentioned below, weighted as in- 
dicated : 


Subjects. Weights. 
i I TNO og ic oc beak wn sae 25 
2. Special subject: Inspection of 


weights ond measures. This will 
include (1) special questions in 
the theory of the instruments 
and apparatus used in weighing 
and measuring and (2) practical 
questions on weights and meas- 
ures with special reference to 


fee 35 

8. Education and experience (rated 
eee 40 
ten dcksgesiesttaeaens 100 


Applicants must show in their applica- 
tions that they have been graduated or 
are about to be graduated from colleges 
or technical schools, or that they have at- 
tained an equivalent education or training, 
and must have had some experience in 
weights and measures administration. 

Age limit, 20 years or over on the date 
of the examination. 

This examination is open to all citizens 
of the United States who comply with 
the requirements. 


Applicants should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application form 
1312. No application will be accepted un- 
less properly executed and filed, in com- 
plete form, with the Commission at Wash- 
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ington, prior to the hour of closing busi- 
ness on May 22, 1909. In applying for 
this examination, the exact title, as given 
at the head of this announcement, should 
be used in the application. 





A Handy Micrometer 


By H. E. Curtis 


Some time ago I made a micrometer 
which is shown in the accompanying il- 
lustration. It weighs six and one-half 
ounces, and for an all-round tool I find 
it very handy. 

The base is flat on the bottom and has 
a stem 4, upon which slides the sleeve B, 
turned by the nurled head C. The gradua- 
tions at D read to half-thousandths. The 
sleeve carries the body E on which there 
is a projection F, which corresponds with 




















A HANDY MICROMETER 


a projection G on the base. These pro- 
jections have hardened anvils, the lower 
one of which may be adjusted from the 
under side of the base with a screwdriver. 
The opposite side of the body is guided 
between uprights H on the base. The top 
of one of these uprights acts as a line by 
which are read the revolutions of the 
screw. The graduations as stamped on the 
side of the body read down for the mi- 
crometer and up for the depth gage and 
hight gage. 

The depth gage consists of a needle / 
which has a shoulder at J. Chuck K is 
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loosened and the needle is allowed to 
drop through a hole in the base as far as 
it will go with the shoulder resting against 
the jaws of the chuck and then held by 
binding the chuck. When the micrometer 
is open 1 inch, the needle will be just flush 
with the bottom of the base. This will, of 
course, give I-inch movement to the 
needle. The needle can, however, be 
clamped at any desired point and the top 
end used for a hight gage for setting the 
heads of a planer or making any other 
similar measurement. The step L is % 
inch thick and when the micrometer is 
down to zero the step drops into an open- 
ing in the base which at that point is also 
¥% inch thick. Measurements can be easily 
obtained with these parts by deducting 
0.125 inch from the reading for the out- 
side measurement, and adding 0.125 for 
inside measurements. When block M is 
in slot N, the range is from I to 2 
inches and when in slot O as shown, the 
travel is from 2 to 3 inches. 
This instrument is accurate 
measurements within its 


for all 


scope. 





Forthcoming Meetings 


Machinery Manu- 
facturers Association, joint convention with 
Southern Supply and Machinery Manufac- 
turers Association, Chattanooga, Tenn., May 
5, 6, 7; headquarters, Hotel Patten. 

New York and New Jersey branch, National 
Metal Trades Association, monthly meeting, 
May 11, 30 Church street, New York City. 

National Supply and Machinery Dealers 
Association and American Supply and Ma- 
chinery Manufacturers Association, joint con 
vention, Pittsburg, Penn., May 12-13-14, head- 
quarters Fort Pitt hotel. A. T. Anderson, 
secretary, Wade building, Cleveland, Ohlo. 

The Foundry and Manufacturers’ Supply 
Association, convention, Cincinnati, Ohblo, 
week of May 17. 

National Association of 
fourteenth annual meeting, 
hotel. New York City, May 
Boudinot, secretary, 170 
York City. 

American 
vention, Cincinnati, 
quarters Hotel Sinton 
secretary, Watchung, N 

National Machine Tool Builders’ Associa- 
tion, spring meeting, May 25,26, Milwaukee, 
Wis., headquarters, Plankington house. P. BP. 
Montanus, secretary, Springfield, Ohio. 
Hardware Manufacturers As- 
convention with Northern 
Association, Pittsburg, 
Hotel Schen- 
309 Broad- 


American Supply and 


Manufacturers, 
Waldorf Astoria 
17; George 8. 
Broadway, New 


Foundrymen’s Association con- 
Ohio, May 18-20, head- 
Richard Moldenke, 
J 


American 
sociation, joint 
Hardware Jobbers 
Penn., June 9-11, headquarters, 
ley. F. D. Mitchell, secretary, 
way, New York City. 

Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic City, 
N. J. Jos. W. Taylor, secretary, Old Colony 
building, Chicago, II 

Master Car Builders 
convention, June 21-25, 
Jos W. Taylor. secretary, 
ing. Chicago, Il 

American Society of Testing Materials, an- 
nual meeting, June 29, Atlante City, N. J. 
Edgar Marburg, secretary, University of Penn 
Philadelphia, Venn 


Association, annual 
Atlantic City, N. J. 
Old Colony build- 


sylvania, 


Business Items 


Muralt & Co. has opened a’ branch office in 
the Temple Court building,” corner Bay anh 
tichmond streets, Toronto, Ontario. J. Engd 


will be in charge as manager 
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Damon, W. S. Damon, Cranford, N. J., D. E 


- ne“ Roscoe lexas W Ss. James Roscoe Is a@ssis- 
Business oportunitie 
OF} port eee tant general manage! Damon, Brooklyn 
The Trenkamp Stove and Manufacturing The Walsh Press and Die Company, Chi 
Company, Cleveland, Ohio, a recently organ cago, Ill., has been incorporated to do a gen 


The Ohio Forge Compan Cleveland Ohio 7 - ‘ . 
ized concern, has made plans for the erection eral metal manufacturing business. Capital, 


is building a machine shop 
of plant to cost $75,000 $15,000 Incorporators, Frank L. Belknap, 
L. Force, Albert H. Graves. 


rhe Termaab & Monahan Co., Oshkosh, Wi . 
The Federal Ice Machine Company, Port- 


Contract has been let by the Texas & Pacific 


in the market for several lathe 
r roundhouse at Fort Worth, which 


Railroad fe 

















Phe Anderson-Lacy Headlight Company, Hou is to replace the one recently burned rhe new land, Me., has been organized for the pur- 
on, Texas, is to erect a new plant roundhouse is to cost $150,000 pose of manufacturing and dealing in cold 
rhe Max Ams Machine Company, Mt. Vernor It is announced that the Republic Iron and sterage and refrigerating machinery. Capi 
N. Y., is to build a $20,000 additior Steel Company, of Pittsburg, has planned the tal, $5,000,000. A. F. Dunham, Portland, 
fhe Mensching Brass Foundry Company, Mil erection of a $10,000 000 open hearth plant at president. 
waukee, Wis., will build an addition to plant Lansingville, Ohio. Iron and steel pipe will be The Franklin Wheel Company, Franklin 
rhe tannery of E. A. Fisher & Co., Bethel, Vt manufactured Ohio, has been organized with $50,000 capital 
was destroved bv fire Loss. about $150.000 lhe Crouse-Hinds Company, Syracuse, N. ¥ by J. J. Weisner, of Miamisburg, Ohio, for 
Che Cutler-Hammer Manufacturing Company has secured site on which a new plant, com merly general manager of eae vay scp one 
Milwaukee, Wis., will build a three-story addition prising five buildings, is to be erected. The Wheel Company, of that place. Site has been 
, , : company manufactures switchboards panel purchased for plant. 
The Lutweiler Pumping Engine Company, of boards. switches. time registers. et 
Los Angeles, Cal., is to move to Rochester, N. ¥ Ks , _ 
The Malleable Iron Range Company, Beaver rhe Isthmian Canal Commission, Washington, 
Dam, Wis., will put up a new factory and foundry DD. C., will receive bids up to 10:30 a.m., May 19 
for screws, rivets, cotters, rasps and staples New Catalogs 
lhe American Metal Door Company, James belt hooks, hinges, padlocks, gaskets, torches 
town, N. ¥ + planning the erection of a new dry batteries, steam gages, grease cups, etc., as 
plant per Circular No. 507 
The Manitoba Rolling Mills Company, Winni Proposals will be received until 1 p.m., May li. Gerstner & Sons, Dayton, Ohio. Cat- 
peg, Man., will spend $200,000 on extension to 26, 1909, for furnishing materials and supplies alog of tool cases. Illustrated, 34%;x6 inches 
plant for the Picatinny Arsenal, Dover, N. J., for the Paper 
rhe Soo Railroad will probably erect shops at fiscal year ending June 30, 1910, as follows Philadelphia Gear Works, 1120-1122 Vine 
Moose Lake General offices are Minneapoli Felt, rope, steel, iron, hardware, oils, chemicals street, Philadelphia, Venn 1909-10 catalog 
Minn laboratory supplies, electrical goods, et« Full of gears Illustrated, 76 pages, 6x9 inches, 
Che Jewett Typewriter Compan Des Moine information can be had of the commanding officer paper. 
lowa, will establish a factory in Birminghat Phe Isthmian Canal Commission, Washington The Bristol Company, Waterbury, Conn 
England D. C., will receive bids up to 10:30 a.m., May Advance partial lists of recording pressure 
fhe plant of the Ypsilant Mic canning 17, for hand and push cars, warehouse trucks and vacuum gages. Illustrated, 24 pages, 
factory was burned. causing a ke of about scales, wheelbarrows, jacks, anvils, vises, forges Sx10 inches 
$11.000 tool handles, blacksmiths’, machinists,’ carpen- Philadelphia Steel and Forge Company, 
The La Crosse Wi Ha fool Company pao owed igen Remaggs ers a 9 porn Tacony, Philadelphia, Penn. sooklet of too 
I aving plans prepared for a plant at Chicago c } and tackle Slecks, et and die steel, rolled-steel bars ete. 20 pages 
Heights Ill as per Circular No. 506 %1ox6 inches. 
rhe Guy ] Sint a a ne rhe Isthmian Canal Commission, Washington il. H. Franklin Manufacturing Company 
Company, Marshall, Mich., has decided to erect rat , dog ota ce a ap 0) 0 Ae. Say 15 Syracuse, N. Y. Pamphlet describing pro 
1 new plant steel, Iron castings, tin, copper, brass, copper i. of making die castings. Illustrated, 24 
i tae 7 and brass tubing, chain, wire cable, rivets, bolts pages, 5x7 inches { 
niall 2% el! Car Company, Dayton, Ohio screws, Staples, nuts, stocks and dies, reamers, pices : eee ; | 
lace 1 farge addition to its automobile twist drills, bits, jacks, chucks, vises, wrenches W. S. Rockwell Company, 50 Church street 
plant at Kkdgemont pliers, hammers, snatch blocks, valves. cocks New York Bulletin describing rotary an 
The Weston-Mott Compan Flint Mic! steam traps, steam whistles, lubricators. ete.. as nealing and hardening furnace. Illustrated 
inufacturing automobile parts building per Circular No. 509 S pages, 6x9 inches 
an addition to plant The Navy Department, Bureau of Supplies American Blower Company, Detroit, Mich 
The Thor & Kabat Gas Engine Co., of Mani and Accounts, Washington, D. C., will open Ilandbook of information on blowers and ex 
oOwo \ contemplating the removal of bids as follows May 11--Coil springs (schedule hausters for forges and furnaces Illustrated 
to Lena, Wi 1203), electrical bells, fittings, arc lamps, sup- 24 pages, 342x6 inches 
The Philadelphia (Pent Roll and Machine plies, lighting wire (schedule 1200); sheet brass John Holroyd & Co., Perseverance Works, 
Worl ! et co ' oO he ection o coppel schedule 1202 steel castings, steel Milnrow near Rochdale, England. sulletin 
re ol { , DD schedule 1201 sheet steel (schedule 1204 of grinding and sharpening machines. Illus 
Fire destroved the pows ouse and tipple o opper and brass pipe (schedule 1205), controlling trated, 30 pages, 6x9 inches 
Maynard Coal Compar at Cann ‘ alve schedule 1204 May 18—Screw ma- ILvon Metallic Manufacturing Company, 
Oho La ibo $15,000 om hedule 1198 Aurora. Tl Bulletin No. 301-A, describing 
I FE. Gramme & So Allento re —— a a steel racks and adjustable shelving Illus 
Yropose erecting a ne piant for the manufa trated, 3S pages, 6x9 inches 
e of machinery and supplic New Incorporations Wheeling Mold & Foundry Company, Wheel 
The Delta Bag Compan Ny Orlear , ing. W. Va Bulletin No. 102, illustrating and 
i to be im e erection of a lars describing induction clutch reversing-drive fo 
es ms ——— J. F. Friedel Paper Box Company, Syracuse, — © pages, Samy ae 
f the Patterson 1 ber Compal N. Y., has been incorporated. Capital, $380,000 findel-Morris Company, Eddystone, Penn 
TCE The (re i lestroved by fire, causing a Incorporators, J. F. Friedel. A. ¢ Friedel, Bulletins 1 to 4 describing inserted tooth blades 
thout S40 000 It ill be rebuilt M. C. Friede cold sawing machines, crank shaft lathes, grind- 
The Marshalltow1 lo frowel Compa The Reliance Speedmeter Company. Kit ing lathes Illustrated, 8x10} inches 
0 additions to plant \bout $4,000 ery, Me., has been organized to manufacture American Specialty Company, 834 Monad 
‘ t 00 other equipment speedmeters, cyclometers. et Capital, $600 nock building, Chicago, Ill Catalog of high 
Hanlon & Thornton Co., of North Attle Oy) Horace Mitchell, Kittery, president speed drills and “Use-em-up” drill sockets 
\\ me at | [ ! ee dhcp stand pce rf ng The Lima Vacuum Cleaning Machine Com Illustrated, 24 pages, 5x7 inches, paper. 
meres e" — pany, Lima, Ohio, has heen ineorporated Montgomery & Co., 105-107 Fulton street 
The Monon Railroad Compatr to rebuild Capital $50,000 Incorporators, C. W. E New York Catalog No. 28, entitled “The 
roundhouse burned at Bloomington, Ind last Boegel, George W. Harrison, A. L. White, ete. lrool-Monger showing tools, supplies Yand 
, r= sa ; , a — ” ‘“ aers Eeonomieal Shoe Machinery Company, New machinery 288 pages, 4x64 inches, paper 
Phe ; nior ae Compat lon Ateeios fs - dy sat nics pasate = manufacture Hill, Clarke & Company, 14 South Canal 
: : a oF < SO nachinery Capital, SOOO Incor street, Chicago, fl Circulars describing and 
fone ae pages cee ie inte La mares : porators, H. B. Heyhman, C. E. Mundy, C. I. jyustrating Chicago duplex hand miller and 
ae fi pace tie Prop — : e Fullertor Hamilton sclid saddle miller, “Universal” horizontal bor 
George Damon & Sons, New York, in ing, drilling and milling machine, with equip 
The Roscoe, Snyder & Pacit Railroad Co corporated to manufacture printing machin ments sheets showing outfits A, B and C 
vi ‘ . - nid roundhouse at ery. Capital, $100,000. Ineorporators, A. M Wood tilted turret lathe 
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Want Advertisements 


Rate 25 cents per line for each insertion 
About six words make a line No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
week's issuc insiwers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso 
ciation or individual charging a fee for reg 
istration,” or a@ commission on wages of su 
cessful applicants for situations 


Miscellaneous Wants 


Caliper list free E. G. Smith, Columbia, Pa 

Test indicators. H. A. Lowe, Cleveland, O 

We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACH 

Hand power bending tools, labor-saving 
money-making Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty E. O. Chase, New 
ark, N. J 

A large foundry and machine shop desires 
to add to present lines of manufacture. Box 
126, AMERICAN MACHINIS1 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J 

Machines designed; automatic special 
Practical working drawings Cc. W. Pitman, 
3519 Frankford Ave., Philadelphia, Pa 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete 
MacCordy Mfg. Co., Amsterdam, N. \ 

Fully equipped machine shop will manu 
facture models; contract or day work. Men 
chen, 360 West 50th St New York City 

A small but well equipped machine shop in 
Connecticut desires to add other devices to 
its present line Box 164, AMER. MACH 

Wanted—-Work for an up-to-date machine 
shop. We build all kinds of light machinery, 
dies, manufacturers’ jigs, et M. J. Boyce 
584 Hudson St., New York City 

Lathe and machine work of every descrip 
tion, patterns gear cutting. screw machine 
work, iron. brass and aluminum castings. The 
Sipp Electric & Machine Co., Paterson, N. J 

I have an excellent manufacturing propo 
sition awaiting capital. Am ready and willing 
to demonstrate its merits to the right party 
If interested, address *“‘Rare Chance Box 199 
AMERICAN MACHINIS1 

Tool holder—replaces any two holders now 
on market, can be used for boring and turn 
ing, also saver of labor and _= stee For 
further particulars address J Box 24 
Laurium, Michigan 

A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy ond Japan, is wanting 
good agencies for machine tools of a kinds 
Apply Box 189, AMERICAN MACHINIS' 

Proposals for Ordnance Supplies Water 
vliet Arsenal, Watervliet, N. ¥ April 17, 
1909 Sealed proposals in triplicate, will be 
received until 1 p.m., May 17, 1909, for fur 
nishing iron, steel, hardware, for: fuel 
oils, ete during year ending June 
Information furnished on application Lt 
Col. W. W. Gibson, Comdg 





Situations Wanted 


Classification indicates’ presen rdd ea ) 
advertiscr, nothing else 


CONNECTICUT 


Superintendent or general foreman, good 
executive experienced in practica factory 
system and rapid manufacturing desir« 


change Box 197, AMERICAN MACHINIST 
INDIANA 
Wanted—Position as foreman \-1 ma 
chinist and diemaker large experience = in 
foremanship: thoroughly understands punch 
presses ; suecessfu organizel now employed 


wish to make a change Box 181, AM. Macu 


KANSAS 
Mechanical engineer having broad experi 
ence as designer, superintendent and chief 
draftsman wants change rechnical training 


shop practice and good executive ability 
Box 180, AMERICAN MACHINIS1 
MASSACHUSETTS 

Who will pay $4.50 per day fo 1 good 


AMERICAN MACHINIST 


foreman toolmaket Box 183, AMER. MAcH 
Position as manager or superintendent of 
machine works by experienced man Box 


173, AMERICAN MACHINIS1 

Situation wanted as foreman of machine 
shop who has handled men successfully for 
nine years experienced on high-speed ma 
chinery and tools Box 185, AMER. MAcH 

Mechanical graduate, 31, married, 4 years 
shop, 4 years’ drafting and superintending 
inventive and energeti 
position in Middle West. Good references. Box 
193, AMERICAN MACHINIS1 


desires responsible 


CUIGAN 
I want to correspond with a growing con 
cern needing the services of an experienced 
man on tool or die work, as foreman ol! 
superintendent; have thorough knowledge of 
modern methods of producing duplicate parts 
economically Box 200, AMER. MACHINIST 
NEW JERSEY 
(;eneral foreman, excellent toolmaker and 
machinist, designer of abor-saving devices, 
open for engagement Box 182, AM. MACH 
Competent designer (25) with nine years’ 
shop and drawing room experience, wishes 
position as salesman or demonstrator sox 
169, AMERICAN MACHINIS1 
NEW YORK 
Draftsman, designer, 
sition Box 191, AMER 
Mechanical draftsman, technical graduate 
seven years experience mostly in automobile 
and gas engine, wishes position Box 189, 
AMERICAN MACHINIS1 


experienced seeks po 
MACHINIS1 


Up-to-date mechanical engineer, first-class 
mechanic, designer and shop engineer, with 
12 years’ experience. age 33, wants position 
Box 192, AMERICAN MACHINIS1 

By a young man as foreman or assistant 
to superintendent in a horse nail company 
| have had twelve years’ experience in the 
cold rolled process, with position for past tw 
years as superintendent Box 1094, AM. M 

$3000 man desires change five years in 
arge concert > 


responsible position success 


ful record as executive, organizer and de 
signer in engineering, manufacturing and in 
spection department 15 years’ experience 


ight and medium interchangeable work. Box 
170, AMERICAN MACHINIST 

Works manager or chief engineet Ameri 
can mechanical and electrical engineer, with 
technical training strengthened by ten years 
practical experience, at present employed, de 
sires to change Thoroughly acquainted with 
manufacturing, maintenance of plant, man 
agement and production; expert in handling 
men: age 36; highest references Box 184 
AMERICAN MACHINIS1 





I oN 
Master mechani responsible live man 
20 years’ experience n construction and 
manufacturing the States, Canada and 
South America, successfully producing high 
grade work at lowest cost Box 720, St 


Tohns, Oregon 








Draftsman ege graduate experienced 
A-1 reference Box 198, AMERICAN Ma 

Mechanical superintendent shop ur 
er ; tour vears practica er r 
pattern foundry | ve ind hin S l 
work thres years superint n 
struction wot ne yea is me an 
draftsman young i mechatr g 
man Box 186, AM ICAN MACHINIST 

Superintendent with esta shed putat 
for getting maximum production, at t 
costs. would like nsid hange g i 
reasons give! At present successfully 
gaged as superintendent f we known 
cern manutact ng most nt ite ind hig 
est quality product, where interchange t 
is absolutely necessary 9 vears of age n 
American, and a ! stile wide experie! 
factory organization nd | vork sys Ss 
Box 195 AMERICAN Mae SIs 

Help Wanted 
f raifncation ’ ates ni S 
fies ~othis 

Wanted t Mas ul and 
nillwright wl ir 4 g f the t 
om and re s! w s tl machin 
ery fia lg “ ks Cr g Ss ‘ 
knowledge of i wW ‘ referred: state 
bare fon t i and give references Wages 
cording to eX] f ind tness for ] 
sition Box 187, A» ICAN MACHINIS 

MASSACH s s 

Wanted \ designing engine fa a 
with modern hich and medium speed ste 
engine practice must e able to show a 
satisfactory experience nd refer t 1s 
cessful practice n not less than three years 
with a standard concern A knowledg 


Wanted—-Good operators on Na nal Acme 
automatic machines. W pay good wage 
first-class men Also two three good |] 

& Johnst perat Cadilla Mot ( 
Co Detroit 

We want an assistant factory manager wl! 
has had experience in the production of th 
highest quality of cars This position s 
worth S4000 o more per year t the right 
man is we tind good men are by far the 

heapest Applications will ” considered 
only from men of high standing and wide 

n the lilding of high-grade aut 
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ence nm 
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Wante 


modern 
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PENNSYLVANIA ‘ WISCONSIN F S | 
Designing engineer able to assume respon- Wanted—Mechanical draftsman, who was or a e€ 
sibility for development of a line of punch primarily a shop man; must understand the 
. ‘ hi . a “ ti j rics > j srchangeable 
presses and machinery for sheet metals; wide Production of intricate and interchang = ‘ 
experience in 'this special field essential; we Parts cheaply and accurately; must be good Valuable patent covering simple and im- 
will pay liberal compensation to right man. Ji Gesigner and be able to detail practical proved apparatus for bench molding is for 
pay —— ee ve cee. Soe ideas to the finished product. State age, ex- sale. Facilitates rapid and accurate work im- 
Applicants please state experience, ete. Box perience and salary expected Box 190, possible with present hand methods. Write 


177, AMERICAN MACHINIS1 AMERICAN MACHINIST. for particulars. Ezra Estep, Sandwich, Ill. 
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The New Mechanical Woodworker 


The Universal Head and Table of This Machine Enable All Kinds 
of Patten Work and Woodwork in General to Be Handled Readily 





SPECIAL 


The accompanying engravings illustrate 
a woodworking machine containing many 
novel and interesting features. The uni- 
versal range of movements comprised in 
this machine renders it particularly ap- 
plicable to the ever varying intricacies of 
pattern work, and indeed, enable almost 
every conceivable operation in woodwork 
to be rapidly and economically carried 
out. It is an acknowledged fact that 


though an operator quickly grasps the 


[The new mechanical woodworker con- 
the machine 
with their 


sists broadly of two 
the table 


movements 


parts, 
and which, 


universal 


proper 


form together a 


complete machine having simple minor 


adjustments which, as indicated above, 


can be used effectively on a variety of 
work such as heretofore has required for 
its accomplishment a number of indepen- 
dent machines adapted only to separate 


and individual operations. On account of 


CORRESPONDENCE 


once work which 


require rehandling many 


completely finishing 


ordinarily would 


times over 


The range of the machine allows of a 
vertical hight of 27 inches from the top 
of the table to the cutter spindle when 
the overhanging arm is in its highest 
position, and the distance between the 
center of the spindle and the standard is 
long and provides for meeting all practical 


requirements 
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FIG, I. 


general working of the machine, it is a 
matter of time for him to realize to the 
fullest extent the operations it can per- 
form, since it is only as extraordinary 
shapes are brought to him that he gradu- 
ally sees that the flexibility of the ma- 
chine renders its range of operations 
practically unlimited. Some idea of the 
variety of work to which it is adapted 
may be gathered from Figs. 1 and 2 and 
from the general views showing numer- 
ous operations under way. 


GEAR PATTERNS AND OTHER PARTS MADE ON THE MECHANICAL 


its sensitive balance and adjustment, com 
bined with its rigid and powerful con 
struction, it is capable of dealing with the 
intricate work ob 


delicate and 


taining in some shops, and with the lar 


pattern 


ger and heavier work of other shops, with 
equal success. The movements all being 
simple, it is readily manipulated by the 
workman and its special feature is that it 
once both 
machine, as 


a special machine and a 
and 


is at 


common circumstances 


convenience demand, and capable of at 


WOOD WORKER 
Tue SpiInpLe Drive 
The drive in all cases is a - variable 
speed with reverse, and may be either 
direct by motor carried on the back of 


the machine, the motor spindle driving 
direct onto the cutter spindle, or inter- 
mediate by reversible and variable-speed 
motor driving onto the back shaft of the 
machine from any convenient position; or 
belt-drive direct through a variable-speed 
will be 


auxiliary countershaft. As seen 


by Figs. 3 and 4, in the case of the motor- 








44 


o 
driven machine the switchboard is fixed in 
a very convenient position, the starting, 


reversing and regulating switches being 


well within the reach and control of the 
operator. In the case of the belt-driven 
which is shown at the right in 


controlled from the 


machine, 


Fig. 3, the drive is 
head of 
in that 


either 


machine by the levers seen 
While 


horizontal, or 


the 
operating in 
inter- 


illustration 
vertical, any 


mediate angular the spindle 


of 


from 1250 to 3600 revolutions per minute 


position, 


speed can be varied within a range 


and the direction of rotation reversed in 


AMERICAN MACHINIST 
Tue Taste MovEMENTS 


The table body or base is free to be 
moved bodily upon its foundation frame 
on ways and is conveniently actuated by 
The table body can be in- 
front of the ma- 


a hand wheel 
stantly moved across the 
chine from under the cutter spindle and 
away sideways altogether clear of the ma 
chine head, and when in this position the 
rocking arm with the spindle head may be 
rapidly tilted, bringing the spindle into any 
relationship with, or the 
In addition to the 


required below 
level of, the table top 


lateral movement of the table body the 
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tudinal cross- and circular movements, 


whereby it is enabled to move circularly, 
lengthways, or even at any 
angle relative to the spindle at the will of 
the the of table 


movements being provided with quick, ad- 


crossways, 


operator ; whole series 


justable stops. 


THe RockinG Arm And Heap 
The rocking arm carrying the spindle 
head is sensitively balanced on the trun- 
nions so that little power is required to raise 
or lower it to any required position. This 


sensitive balance allows of the manipula 





























rit 2 PAT 


stantaneously [he cutter spindle is 


driven by belt through the head of the 
machine direct from the back shaft and 
t i t spindle speed is attainable 
wit t vibrati f the head and quite 
notiselessly, the mac in¢ being entirely free 
tro. gears Phe tter spindle has free 
fee In ver ryt na lent 

d vements independe of anv move 


ment of the head, either by a quick-acting 


lever or by a sensitive feed screw for fine 
adjustments. The slow feeds are capable 
of such fine regulation that a thin pencil 


or gage line can be cut in two, which is 


fine 


enough for even the most particular 
of pattern work 


TERNS 


AND CORE BOXES MADE ON THI 


table is pre 


tudinal and cross-motions 


vided with independent longi 
Che table 
ball 


han 1 


may 


be moved upon sensitive races by a 
actuated | wheel at 


nit f the 


feed screw va 


he fre machine, which screw 


may be thrown out of gear when required, 


le iving the table free to he fed or 


easily 


loated by hand over the ball races, while 


angle motion is imparted by a 


i right 


rack and pinion also actuated by a 
hand wheel in front of the machine. The 
table in addition to having a considerable 
vertical adjustment, can be turned in a 


horizontal plane through a complete circle, 


thus combining rapid right-angle, longi 


MECHANICAI 


WOOD WORKER 
tion of difficult 
work, a slight pressure of the hand only on 
head 


cause it to 


irregular-curved — face 
the 1f the machine being sufficient to 
form 
work 


screw, 


required 
table; the 
the 


and 
the 


follow any 
machine 


the 


clamped to the 
fed 


and the 


being past cutter by 
falling 


table 


cutter spindle rising 


ver the form clamped down on 


top, thus enabling core boxes and other 


work with curves and shapes of a com 
pound 
Phe r 


a horizontal plane and spring-controlled 


nature to be easily manipulated 


ccking arm is generally operated in 
o t 


means actuated from the head of the ma- 


chine are provided to lock it in such posi- 
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tion, but it can also be locked in any other 
position required by means of conveniently 
placed clamping mechanism. 

the 
end of the rocking arm and suitable means 


The spindle head is revolvable at 


are provided to maintain it in any desired 
position. In addition to the quick, posi 
tive, self-locking lever feed and the sensi- 
feed of the spindle, the latter 


tive screw 


may be adjusted to suit the various posi 


the feed lever, thereby allowing 
spindle chuck to be always worked 
up to the bearing. Any subdivision 
of the crank 
lever feed can be effected and any depth 


tions of 
the 
clos 
within the full throw of the 
of cut quickly arranged, enabling the oper 
ator to take a lesser cut in a lateral direc- 
than that for by the full 


tion provided 
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bedy. By suitable 


dividing head with the lead screw of the 


gearing any 


machine table any wood gear pattern can 


be cut, similarly to the way metal 


are cut, but, of course, 
beyond all comparison with the 
not 


a milling machine It is 


this article to give 


operation upon which the machine can be 


employed, the intention being 
convey a good, general idea of it 


some of the more common operations re 


quired in a general engineering pattern, or 


other woodworking shop 


PoINTsS IN CONSTRUCTION 
Che cutter spindle is a steel forging 
hardened at the chuck end and ground 


spiral 


gears 
at a rate of speed 

spe ed of 
feasible in 


a description of every 


rather to 
and of 


771 


spindle may be accomplished. The object 


of such centering is to place the center 


of the table-body frame B, Fig. 5, in true 
vertical alinement with the center of the 
spindle A when vertical To this end 


the rocking arm C is first set in the dead 


horizontal position in which it 1s in- 


stantaneously locked by the automatic ac- 


tion of a spring-controlled plunger, and it 


held by means of the clamping de 


is also 


vice provided to secure the rocking arm 
in any position in which it is placed. The 
table-body frame B (which is ground in 


ternally to receive the externally ground 
barrel of the tray frame) its then tra- 
versed by the handwheel M to move the 
center of the circular plate N in the table 


top )) under the centering tool O fixed in 























ver or crank motion. Changes from one 


sition to another are quickly made and 


e maximum and fine sensitive adjust- 


ents are also instantly available in any 


All the 
inipulation in the working of the ma 


rection parts which require 


irranged around its head as 
the the 


ine 
I 


hile engaged upon any operation 


are so 


e within reach of workman 


It will be noticed that in pattern and 


d-working shops this machine takes a 


rallel place with the universal milling 


chine in metal work, but goes still far 
er, namely, in the canting of the spindk 
d, the wide range of vertical adjust 
nt of the latter by the elevation and de 
ssion of the rocking arm and bv the 


h greater range of adjustments of the 


MECHANICAL 


WOOD WORKER Vi 1 MOTOR AND BI 
throughout to gage. the two @¢ e rods 
also being ground to gag Moreover, the 
housings cf the spindle bearings at 
ground both internally and externally and 
the crank, crank pin and die are als 
ground, the latter having been previous! 
h: rdene | Phe top of the 1 table is 
ground and teste F f being 
scraped to hit 
for the halls in 1 ri f 
eX ct sp ced WA t { 
grooves in. the ! 
riage 1S moreover f ( prove 
that it has not sp g ch g 
The last operation in the fitting up of the 
machine i1s_ the esting narking and 
setting of the points which the rrect 
centeripg of tl le | \ elat t the 


¢ het | ve 
( \\ 
1 
‘ wis 
< ‘ 9 ( 
2 | 
r 
\A\ ( edg 
\ i 
n 
4 i I 
W ) 
ic ” ce2 the 
bh TTi¢ S of 
4 t« 1 ody, 
ght-ang] . s of the table 
ssure llow 
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FIG. 4. 


of an operator readily centering the table 
yody and spindle which is necessary for 
the carrying out of many operations, and 
which is accomplished very quickly, no 
natter in what position the several parts 
of the machine may be at the time. 
OPERATION OF TABLE AND SPINDLE 
In practice, to center the table body and 
spindle, the operator turns the handwheel 
which, through the medium of a pinion 
ind rack, moves the table top D laterally 
intil the arrow F, marked on the table, 
yincides with the pointer G fixed in the 
irriage H. Next the tra- 
versed by means of the screw feed over 
until the 


carriage 1S 


all races on the tray frame J 
arrow K marked on the carriage is ex 
The 
several parts are then locked in position 
»v the simple means provided. The table 
ody frame B is then, by means of the 
iandwheel M traversed bodily along the 
ways until the center of the circular plate 
V in the table top D is carried under the 
entering tool O 


ictly over the mark L on frame J. 


The illustration, Fig. 3, shows two ma- 


-hines, one motor- and one belt-driven, 


inder test. It also serves to indicate the 
‘apacity and range of movements of the 
that the 


shown 


machine. It will be noticed 


tarther or belt-driven machine is 
entered as previously described, also that 
the rocking arm C is locked in a hori- 
rontal position, and the spindle, barrel of 
all locked in 


vertical alinement, the table being partly 


‘able body and table are 


In this view the motor-driven ma 
the rocking arm ( 


-aised 

thine is shown with 
swung down to a level that leaves the cut 
ter spindle just above the level of the table 
top. The spindle A is in the horizontal 
table D is 


‘red and has been moved to the 


position and the shown low 
right of 


the machine 


MOTOR-DRIVEN MACHINE SET FOR 


CORE BOX 


TING A 3-WAY VALVE 
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Though the spindle’ is more generally 
worked in either the vertical or hori- 
zontal position, it can be operated equally 
well at any intermediate angle with the 
rocking arm C tilted to any angle, as in 
or with the rocking arm in a hori- 
zontal position.. Thus a position of the 
spindle is attainable that renders the ma- 


Fig 6, 


chine capable of operations which other- 
wise could only be accomplished by a 
canting of the table or by packing up the 
work 


« tHE AUXILIARY TABLE 


Operations combining small radius work 
are very readily carried out by means of 


an auxiliary table R, which is shown 
mounted on the table’ D of the motor 
driven machine, Figs. 3 and 4. This 


auxiliary table is primarily provided for 
small work and is particularly adapted for 
core boxes and bends up to a radius of 18 
It is trued up on its under side, 
face and 


inches. 
finished square, ground on the 
main table 


polished. It is pivoted to the 
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FIG. 5 


ME&HOD OF CENTERING TABLE 
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and is graduated along two sides with article show the machine operating on ircular, squa tion, round corners, or 
parallel lines at right angles to the pivot. various forms and in Fig. 2 is included a any other shay lesired. These simple 
By the aid of these lines the operator, large number of re boxes which have itters may easily be made reversible, that 
when working on bends or other radius been cut on thx ine. Generally speak s, they may | lapted to cut either way 
work is able at once, by placing it over ing, the itte! mployed are simply tf the grain by their use, coupled 
the corresponding lines on the table, to shaped from flat bar steel and are carried with the reverse movement of the spindle 
clamp it in the exact position required. in suitable tter holders fixed in the the cut can alw be taken with the grain 
This table is controlled and manipulated chuck of the spindl Phe tters may be of the wood, tl insuring the best pos 
by a hand lever having a spring plunger f I lapted t ut semi sthle finist ri mi-circular chat 
adapted to engage in one of a series of 

holes provided in the table D for dete 

r i 


mining the arc of bend or segment to be 
~ut. To fix the work on the table it is 
first ne ‘essary t locate the ce f 
which the bend desired to be cut is struck a 
ver the center of the pivot in the table ee av 
[his is done by carrying a pair of right- » 


angle lines through the center from the : oF | 
< 


face of the work down to the correspond 

















: : . 1 
ing lines on the table, then placing the C7 J ’ 
. ‘ : =—— ns , 
centering spindle O in the chuck of the | \ 
machine and measuring off the radius re y L }-=- \ } 1Q 
ae “agg i Ke || \ A 
quired, eithe r in accordance with the set = \ Se 
ting out of the work or the index lines 
on the table 
| } 
Core-Box Work ; 
e : =) °) Main Table 
Core boxes of almost every conceivable rt 
D 





form and variety can be made on the ma 
chine, some forms complete and others so cA Cross bus 
nearly so as to need but little hand labor 
to finish. Chamberings of almost any sec 
tion or radius can readily be cut, also 
bends of all kinds, obtuse, return, com 
pound, or at any angle with sockets or re 

f the views in this 7. CORE BOX ON AUXILIARY TABLE 
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t} 


cessings. A number of 


I 


; 





in be cut to the solid block with Gea: 


square stoy r semi-spherical ends a 


irregular-formed re boxes, globe valves 
£ 


bell shapes, nes, ete. can all be pr 

duced. It 1s advisable in some cases 

) in { rapidity, to proviat 

light former board of the correct cont 

when vt regular shapes are require 
is applies more particularly to the 

it cla W 


CuTTING A THREE-WAY VALVE Core Box 


[he halftone, Fig. 4, shows the method 


f cutting a three-way valve core bo» 


with internal chambers. The rocking arn 
depressed and the spindle A placed 

the horizontal position. An auxiliary 
spindle or cutter holder O is fixed in the 





huck P, and a fly cutter S of suitable 
size and shape for the operation, 1s fixed 


in the holder. It may be noted here that 

















each fly cutter will complete a whole range 
f chambers that may come within its 

limits For instance, a 2™%-inch cutter 
will cut a amber of minimum section of 
2% inches and any length required within 
the limit of traverse of the table, and by 
ext ling the tt through the slotted 
pindle in which it is used, chambers of 
\ ( size up to a limit of 

( be cut The next 

sting the tter to the , 

+ é +} ree verging 

lest fr ed diz € 
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SMALL RADIUS 


FIG. 9. FORMING \ PATTERN BEND 


ter, teeding th ble rrying the work form of chan ber to be cut Che table table D. Thus 4 square position relative 
ip to the cutter, the correctnes< 4% the is then raised 1 carry the work up to the to th spindle is obtained and corn boxes 
S¢1 pherical “img imsured by the cutters and the ab ve operation repeated, having any required number of channels 
use of a squar When this has been lway ntrolled by the depth gage until §=radiating from on common center with 
done depth gag pphed with the ma Il the necessary chambers Or sockets are chambers 0; sockets in any or all of the 
chine is adjusted to restrict I] the rti ‘ut in the three converging channels channels iy be readily 

ca \ t ble, w ‘ \\ 


uratels 
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HANDLING SECTIONAI RADIUS WORK 
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Acai Cc, 


the spindl 


il d 














IPMENT 


are generally worked 


in a vertical position, the 


being a downward one by lever and 
sitive screw, but those beyond that 
and up to 26 inches in diameter 


worked wit 


h the spindle in the h 


the table 


Tl 


} 


Core boxes 


gular and = irregular-sl 
| 


r t without any limit 
‘t chamber, or lengt 
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limit 
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WORK I I FO 
is provided, which may be attached to the mx f r at the 1 tt ma- 
head of the machine ] sts 
‘ 
SMALL Core Box AND | ERN BENDS 9 : 
When operating on small secti y l 
boxes and pattern bends of small . parts 
as in Figs ind 8, the rocking f g gth 
set hori { it he spi ‘ : r 
and itt t the semi-c1! f 
For al 1 radius work t his 
eng ! ght at el ) f 
of the cut n adjustabl : 
‘ wl nted ul ‘ 
Ol , le ed 
lapt ] 7 is 
trolled p ( by ] 
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in engagement and in alinement with the is then fed down by lever d a suitable operation of setting the machine from an 
§ : g 


junction of the straight and the bend. distance for the first cut. The machine inactive position to the completion of the 





The work is set on the auxiliary table to is then started and the table is fed side- core box shown, occupying not more than 


the required radius previously noted ways by the handwheel £, the cutter 8 minutes. The operation of cutting a 
(the square lines from which the radius traversing along the straight portion until bend pattern, as in Fig. 9, is similar with 
is struck being carried down to the cor- the spring-controlled rod engages the stop the exception that the work is screwed to 
responding lines on the table KR) and then indicating the commencement of the bend. a board which is then clamped to the 
fixed in position and held by the quick Che auxiliary table R is then turned auxiliary table R, the bend being cut first 
acting adjustabl lamps plainly seen in’ around on its pivot to an angle of 90 de- at one side and then the other at two 





























7 rTine \ WORM PATTERN Fit IS. CUTTJNG A WORM-WHEEL PATTERN FIG. I9. CUTTING A BEVEL-GEAR 


PATTERN 






































FIG. 2 RGE SPUR-GEAR PATTERN 2 UTTING A SMALL SPUR-GEAR PATTERN 

the il t 7and8 |] Id grees, the spring-controlled plunger pin separate operations by a cutter of the 
be here noted that where the cutter is in the handle then engaging the index shape shown 

to be ted into the work by the lever feed hole in the table top D. The spring-con 

on the spindle, the chuck K in the cutter trolled rod is then withdrawn and the LaArGe Corr-rox Benps oF SMALL Rapivus 
holder should alw be drawn close up table is fed sideways along the straight When operating on large section core- 
to the | low of the lit f t right angles to the first cut This op box bends of small radius, such as are 
dow Before i peated, tl he fed hown in Fig. 6, an expanding cutter head 
commencing th t the table is raised down by the lever in the second cut to I’ is used. This patent head is novel in 
until the face of 1 vork t clears the within a fraction of the finished size \ character and is adjustable for all diam- 
cutter; it 1s tl | sidew the ery fine finishing cut fed by the sensi eters from 51% to 14 inches \s shown, 
end of the patte: lears t tter, whicl t rew e 1s then take the whole 3 irried by pindle U fixed in the 
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‘huck P 1d . ; tor h] ~] } 1 " 
chuck P and consists of a torged block and it is obvious that the work must be fram é g tl foundatior 
V , heat Ist rame 1s oved along the foundation 
V, through which are passed adjustable  s pported and rotated in contact with the way ntil the desired radius is reached; 
Vays 1th I aesitr I aqdius 15S eacned, 


is, which is ob it is then locked to the foundation frame 


= 


rods carrying the cutters. Two pairs of cutters. at the c 


rods are provided with each head, one tained by traver sing the part on which nd not again moved until tl f ti 
pair expanding from 52 to Pa! > 1m hes the the work pport 1s fixe d and rotated the .s s mple te tl : - I “any ns iin aes 
other from 8'4 to 14% inches Various necessary distance from the spindle, due oe r a saien ft " the hs nel, ~ the 
shapes and forms of cutters, cramped or allowance: eing made for the cutters fi inn or iene a f ; i. dept 
I l iter ‘ ins r al unt or cut beIng regu 


otherwise, may be used. Any length of Ope: itions of s1 radius » Bie 1 j ’ 
; I ition I lall rad iS in Pig. 11 ted the tablk crew After com 


straight can be cut by using the ordinary re convenient! rried out by using tl t 
v et ¥ - , ~ : : i I HiIecnuy rT) 1} OU y Using Uu | ing tT ny ri? ‘ i the work. t I r 
movements oO! the table to teed the work Kiliar t ] te { the maj tabl | 

‘ <1 ; I ply i tO tl main tabk t [ t ter I , all that is nec 
to the cutte In this operation, Fig. 6, r the work 1 e fixed to ft] latter | 
’ a k ’ ixed to the latter essary is t yperate the table rew t 
1¢@ Same movements of the table y] tab] nd for reer rad | ’ 

: a . t ta ” ap] 'y table; and 1 ire radi up to approxi bring ft work to the opposit | { ( 
as tor the smaller work described, but in matel feet imple licht wu | Seam ‘ ie thee 1 ' 
this case the rocking arm C is slightly in learly seen i1 10 I | that is ne I l t i 

iC; i iit I iS adil lat 5 nes ore i! ti DD ité aire 1O! ( 
~] 1 f F 
clined, and the spindle ] nted to a essary For radiu \ Caos ’ | } 
; si \ I radiu { ( 4 teet a : th, oT ; the } | + the 
slight angle, as shown, to allow of the ight w 1 former t from thin | rd j } t t 
I I nin ard 1S m hine mn perate past é ter as 
' 


work being manipulated clear of the head all that is r red he whole or any bef 
| P ] ] | if) nol O any perore I CxXaCt ad) nen Vi 





of the machine y compensate for this dali f : al , 
, . lo « mpensa l thi segment rei in be worked and any tained the leading screw of the table 
canting of the head and to insure a true’ required st} t n b tinued at th 
a. ] ontinued at the he tter WI nerates at one t 
half circle being cut in the work, when ends of +} tions. t} larger ’ = | ; 
: ; : I ! tne large work t lept] f 7 in ec | ra greater 
setting, the table is slightly sk wed around vork re ri . a” a . : : : , ‘ 
. u . ' . p { I f ieptt t work ti t 1s repeat ] 
[he view hows the mac ‘ 
perating I S 1 | work to ri S 
) ) ' eS ' ly ; x1 
é re sed It I ' I | 
( t | easy la 
ixiliary table is preferred 
p to about 18 inches. The 





segment or section Of a circ 


chined, and any length of straight may 
be worked at either or both ends, of any 
section or segment by using the adjust 
able stop described in connection with 
Figs 8 and 9, and traversing the table 
D to work the straight. 


HANDLING Lonc Work, TURNING, ET‘ 


Fig. 12 illustrates the simple means 
; 


adopted for operating on large and long 
work. A large bracket W and long cutter 


r boring bar X are shown mounted in 











position. This bracket may be fixed in 
od 7 . 

y position nm ¢ ‘ ind ; y frame to 
support cutter [ s or spi es f the 
oT. rv le , V . ec < ‘ tter 
} . 1S¢ } 
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good, general idea of these parts 1s con 
veyed by Fig. 13 

Other 
square turning, 
with the 
the lead 


turning 


for 
attachment 


suitable parts are provided 


also special 
necessary gears for coupling to 
screw of the machine for spiral 
Thus th 


adapted to perform any turning operation 


machine quickly 


1s 


Square turning (or shaping square to 


any design, length) is readily ef 


fected; 


size O1 
carried out 
block held 


end and 


this OF n being 


long 


spindle 


by me of a cutter n 


the 


ans 
machin at one 
the 


iT 


Sup 
t the other end. On 


of the 


p¢ rted in bracket a 
this block 


shape s to 


xed cutters, neces 


Sary produce the pattern re 
table 
cutters \ 
be handled 
the table 

\fter 


1s re 


quired, the work being fixed on the 


! 


and slowly traversed past the 


if irk 


sid 


1 umber pieces ot 


Mla \ 


at one operation, 


full 


races, 


to ws capacity 
the 


to present 


upper work 


and fresh 


ill 


turned round 


cutters, on until 
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ring g fixed on the table body, which is 


é 


graduated in degrees. This cannot be 


seen in Fig. 14, but its position is indi- 
ceted in Fig. 17, which also shows the 
pointer to which the graduations are set 
in adjusting the table to the required 
angle [he double helical wheel and 
pinion in Fig. 15, which are 26 inches and 
5% inches in diameter, respectively, were 
cut completely in 1 hours. Any shape 
or pitch of tooth may be cut on the ma 


chine, and as an illustration in this direc 


16 1S 


roll 


tion, Fig showing a 


To 
} 
i 


presente d, 


“Krajewski” pattern being cut 


arry out this operation, one side of the 
tooth is first cut, then the cutter and the 
motion of the spindle are reversed to cut 
the second side of the tooth. As when 
utting the helical gear, the special fixture 
and spiral head are required. In this, as 
indeed tn cutting all the forms of gear 

tterns, a simple fly cutter only, shaped 
rom a flat piece of steel, is used 

From this descripti of spiral gear 
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or other work support carrying the pat- 
tern to be cut is canted so as to place the 
pattern 





at the required angle or bevel. 
Two cutters are used in the operation, 
one giving the correct shape at the back, 
and the the shape at the 
front end of the tooth. 
take three cuts to form the tooth, leaving 


other correct 


It is necessary to 


a very slight projection on both faces near 
the middle of the tooth, which is quickly 
To this 


operation it is necessary only to set out 


cut away by hand. carry out 


one 


or two teeth, the pattern then being 
cut rapidly 


Figs. 20 and 21 illustrate the methods 
adopted for cutting spur wheels, which, 
whether of large or small size, may be 
cut with facility and with a saving of 


time in proportion to their size. The teeth 


of the small wheel, 10 inches diameter 
and 3 inches face, as shown in Fig. 21, 
were cut and finished from the solid in II 
minutes. The whole of the 81 teeth of 


20, were cut and fin- 


large W heel, I: ig 


the 

















3 A TENONING OPERATION FIG. 2 
e been she 1 tie i ! ) 1 vill b idily indet 
ipabl f dealing with small, delicat \ and worm-wheel pat 
pa 1 \\ up th S1 « ( SILLY nd qui kly pr d ICC | 
(| pp 101 I Sp il id eeared 
( tk v I Dp ssible to pr 
' Ul Pa . luce p s ot form in few 
Patt eithe! 1 hand nder 
pur, are dily cut b ins of d liti woul nany in 
( When ut cut st ( ke s l It is 
lical ) fhe top aan cee pieuilie 
le | d relatively t iking geal d con 
t ynnctl ‘ 1 | W he ‘ | iderabl less t than 1 
tabl ! vi kes in ine 
) 1 ng uttin The we ! d wi vheel pa 
mral « i ad f 1 t terns shown in Figs. 17 and IS were ré 
t leading \ ft hin Ss spectively « nl nd 20 minutes 
pl i! wh 1 the Ilust tio lig 14, 
is substituted Xs 1 ick ‘f the method BEVEL AND Spur GEARS 
of cutting a helical wheel may be gathered In Fig. 19 is clearly shown the simple 
from this view lo form a complete operation of cutting a bevel wheel, in 
double helical wheel pattern, the two parts which operation the gear-cutting attach 
are cut separately and then fixed together. ment is not used The spindle is placed 


[he correct angular position of the table 


to right or left is obtained bv means of a 





in horizontal position, the dividing head 


mounted on the table and the faceplate 











{ \ MORTISING OPERATION 
ished msiderably less than two hours 
( tooth being taken at single t 
vitl simple flat fly cutter 

Spur wheels up to 9 feet 6 inches diame 
ter can be cut, those sizes which are t 
large to be operated in a-.vertical positi 
being cut horizontally. Bevel and = 5 


wheels may be indexed by any simpl 


iding appliance, a standard dividing 


f essity not being required \ sheet 
instructions for carrying out the op 
tions described is included with th 


itting 


ittachment 


OTHER OPERATIONS 


l he 


cannot 


full 


be 


range of uses of this machine 


gaged from the comparatively 
few examples already 


given, mostly re 


be 


fe res to pattern work only, but may 
better judged from the following enum 
of of 


jeinery, cabinet and other work to which 


eration a few the operations in 


the machine readily lends itself, many of 
which also apply to the work of the pat- 
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‘ternmaker, and particularly so in pattern 
shops where a limited amount of joinery 
work is done: Molding, under and over, 
Straight or irregular; cross-grooving, 
trenching, halving and jointing; recessing 
and routing; rounding curves; boring and 
slotting holes at any angle; facing, sink- 
ing; molding straight or curved arms of 
wheels and shaping bosses; recessing and 
trenching of every variety and descrip- 
tion; boring up to 6 inches in diameter, 
or any larger size by rotating the work 
table; filleting; cutting dowels; cross-cut- 
ting; straight-corner locking, half lapping, 
jointing, plowing; dovetailing; slot mor 
tising and _ recessing; square mortis- 
ing; single and double tenoning and 
scribing; panel raising and molding to 
any design, square or irregular; turning 
spiral and ornamental twists, etc., to any 


Main Table 
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In the simple method of under and over 
tenoning, illustrated in Fig. 22, an are 
bracket carrying adjustable stops for reg- 
ulating the thickness of tenon, is fixed on 
the foundation frame and a radial arm is 
fixed to the head of the machine for 
readily raising and lowering it in between 
the stops deciding the required thickness 
of tenon. The head of the machine is 
operated in a horizontal position with th: 
chuck close up to the bearing. The cut 
ter head used is provided with shoulder 
cutters and is so constructed as to take 
a decided skiving cut. Very heavy tenor 
ing or halving cuts can be taken if re 
quired. On the machine table is fixed a 
tenoning frame, which is provided with 
quick adjustable clamps and _ distancing 
stops. The work is placed on this fram: 

} 


and can be rapidly fed past the cutter by 
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Auxiliary Table — Auxiliary Table 
a = Whe 
33 ~ 
= Main Table { 
a2t 
wt we 
« > 
eo3 » 
eis 
ass 
“i a W ' 
Pivot rom Patter 
Serew 
i wD Spring Ste 
” 
| iy 
cK — 
op \ 

FIG. 25. SHAPING THE ARMS A | imer w N.F 
design, size or length; fluting, straight or the screw f yreferably by throwing 
taper, square, round, oval or any section; the screw f g id ting the 
tracery pierced and molded out of the tabl ving ing f 1 the 
solid, and numerous other oper ns, f ball ers Thjs admits 
which no special attachments ar ured f rapi f wor In 
Some illustrations are givet t on t ing p vy take 
two of these genera! woodw t, the t tl idly lowered 
tions; Fig. 22, showing under the e stop on re bracket by 
tenoning, this applying particularly to very s of 1 the low 
heavy work, and Fig. 23 illustrating the t leting tl perat Phe 
method of tenoning and scribing at one t] nga frame ar 
operatio1 In the operation shown inset 9 twe 
Fig. 23, two disk cutters, it houlders 
1 spacing collar for regulating the thick Fig. 24 ' 1ethod of 
ness of the tenon are mounted o1 it nortising | eration a s 
ter spindle, which is fixed in the chuck / bracket rries the hollow chisel 
The spindle head for this operation is  alinement with the boring bit, carried 
fixed in a vertical position, with the rock the chuck The work abuts against 
ing arm horizontal. The work is clamped fence and is held down on the table 
on the table and abuts against a fence, by a quick-acting clamp The chisel is 

5 - ] t 


provided with suitable stops for regulat- 
ing the length of tenon and distance be- 
tween shoulders. The feed for the work 
may be rapidly manipulated by hand or 


iby the table screw 


fed into the work by the lateral move 
ment of the table and then withdraw: 
To complete the mortise the table is 
moved lengthwise, the width of the 
cutter, and the operation is repeated 


779 


until the desired length of mortise is 


obtained 


FORMING IRREGULAR WorK 


[here are other unique features of con 
siderable advantage, one of which is a sp« 


il former apparatus for the execution of 


irregular forms or curvilinear shapes in 


carrying out which operation the spindl 
is allowed to float in the head of the 
ichine, the movement being controlled 


by a former pin which is caused to tra\ 


contact with the templet or tor 


repr duced Another importa! t 
ps 1S ling o! ( ipou 
ves for core box or other work I 
i st two light rough wooden t 
lets re cut ft the equired ves 
I hich is fixe edgewise on the 
hine table, and the other flat. 1 


n caps are slightly loosened to 


w of the head of the machine, which 


nicely ilanced, being floated or guide 
. 
ver e edgev templet, the itte 
—_ ling this. t ' nat 
fo) ‘ . oe 
I wing ( Atif 
] 
i! I q i \ \ 4 
] + ¢ £ +} 
~ iu ‘ i ‘ 
pies 
] ‘rr 
: 
Welt 


l ne at: ma nine i> i 

Messrs. Wadkin & Co., of North Evingt 
Engineering Works, Leicester, Englat 
ind the Oliver Machinery Company, of 
Grand Rapids, Michigan, have the sole 








Circular Dividing Attachment for 
the Bench Lathe 
By WALTER GRIBBEN 
My bench lathe, in common with nearly 
all the other makes, s a row of holes in 
the belt flange of the cone pulley with 


| 


which to do circular dividing, or indexing 





as it is commonly called, but the capabili- 
ties of this device were altogether too 


limited to suit my requirements, so I con- 


structed the apparatus attached to the back 


end of the lathe head, as shown in the 
accompanying halftone Fig I, and 


general, it 


sketches, Figs. 2 and 3. -In 
[ the lathe 


consists of a worm wheel D in 


worm shaft C 


lathe 


standing cross 
the 

‘rank S with index ni he 
a crank with index pin on th¢ 
front end of the 
plate R for 


at 
spinaie, a 
, 


wise of the underneath worm 
wheel, 
worm shaft, and an index 
this pin to engage in. Thus 
far the device is old. The novelty consists 
il a secondary worm wheel on the edge 
of R, and an index ratchet X, this second 
ary arrangement being the invention of a 
Canadian gentleman, W. H. Croker, Oril- 
lia, Ontario. Mr 


own are somewhat different in regard to 


Croker’s ideas and my 


what is right and proper for the number 
of teeth in the various members going to 
make up the complete apparatus, but that 
does not affect the principle involved, so 
I will describe my apparatus as I built it, 
leaving Mr. C.,to tell about his conception 
of the 


do SO 


ideal device, should he care to 


The back end of the lathe spindle was 


keyseated by the makers to receive an 


index plate. so it was a comparatively 
easy matter to fit on the gray-iron worm 
wheel D, This 


wheel hub in the 


shown dotted in Fig. 2 


worm has a threaded 


side toward the spindle bearing and a steel 


ring nut / with radial holes for a 


Fig. 2, 
pin wrench serves to force D off the spin- 


] 


dle when it is desired to put on the screw- 


‘utting apparatus in its place Worm 
wheel D has 120 teeth that were cut witl 
a standard 26-pitch spur-gear cutter, the 


nilling-machine table being set around t 
he helix angle of the worm at its pitch 
ne nd th vorm-wheel blank fed di 
ectl Ip gainst the cutter so as t gash 
t, the depth of being 0.083 inch, the 
egular di f 6 pit As worm C 
to 1 vith t vhee was ft be 
ut & thre pitch lint 
ter of th k wv sized for th 
» 4 ‘ Q1 
nch li : 0.12 h. but the 
t f vheel w 
nade t , tt As the 
rcular pit ding to 26 d 
etral pit , 8 se left the 
vhe ] teet ( x) thi ke t} T the 
pace ye npoensated for wher 
stting the v fterward by making the 
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The casting A, Figs. 2 and 3, is fastened 
to the back end of the lathe head by two 
hexagon-head cap screws and two dowel 
pins. The casting B is pivoted to A by the 
shouldered screw E at the back, while at 
the front the shouldered screw F is tapped 
into B and shouldered 
through an oblong washer under its head, 


the part goes 


partly shown in the halftone [his ar- 


rangement allows B and all the parts at 


have a slight rise-and-fall 


tached to it, t 


motion around E as a center, sufficient in 


amount to place C in or out of mesh 


with D, as may be desired. To put C in 
mesh, the thumb of the right hand is 
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ground after hardening, but not using K 
to grind it. The 
center selected was at L, which gave G a 
slight it slid over H, and the 
distance G 
limited by t 


~ "T > 
7. The 


center on which 


as a 


“draw” as 


can go in this direction 1s 
he eccentric J, shown in detail 
J is split and 


shank of 
before pushing into a 


in Fig 
slightly spread 
in B. so it will remain in 


smooth 
any position to which it is turned by a 


screwdriver applied to the slot in the ec- 


centric head. The piece J is pivoted to 
B by a shouldered screw, and hangs down 
in the position shown when the indexing 
device is in use, but when the lathe is 








R% 
a 
a 
a 


J 
: 


we TNT 


x" 














IRCULAR 


placed on the handle O, while the fingers 
are placed under the handle M. By closing 


teeth ¢ f D ar¢ 


the grasp, C will rise if the 

in the proper position to receive it, but 
if they are not, the resistance offered will 
be felt by the right hand and the left can 
then be used to turn D slightly, so that 
its teetl iy engage the worm threads 
lo drop ut of mesh the fingers are 


placed under M, the thumb on N, and the 


| 
grasp closed When the threads of % are 


in mesh with the worm-wheel teeth, the 
latch G is forced over the half-round pin 
H by the spiral spring around the handle 
V, and / thus securely held at the 


while K is 


serves aS a pivot 


proper hight is tight in 4, 


r 
a shouldered screw that 
for G. The hooked end of G is hardened, 


The acting face of G 


was 


DIVIDING ATTACH MENT 


FOR THE BENCH LATHI 


used for ordinary turning, the piece / 1s 


turned up a little past a vertical position, 
when it gravitates toward H, and getting 
under that pin, forms a safety device to 


prevent C from being accidentally raised 


while the lathe is running 


The shaft on which C is mounted runs 

; : 
in two bearings cast in one piece with B 
hole, 


shake, 


front bearing is conical on the 


straight 


bearing hav 


split on the side to 


ng a 


take up the 


the bac k 


while the 
toward the crank S, the shaft being 


this conical seat 


side 
by the split 
the 


drawn into 


nut P which screwed up against 


washer QO that slides on a spline in the 
shaft The crank S is screwed and 
doweled to the end of this shaft and 


the index pin has the usual spring to force 


it into the holes in the plate R 
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The index plate or primary plate R, has 
84 blind holes for the index pin to en- 
gage in, and also 84 teeth on its edge, to 
engage with the worm U, which is on a 
vertical shaft V, having at its upper end 
the ratchet wheel X. The casting W, in 
which V has a bearing, is fastened to B 
by a hub, shown dotted in Fig. 3, this 
hub being just a little above the meshing 
point of the worm U, and by loosening the 
screw r which binds the hub in B, the 
casting W may be rocked sidewise slightly 
to adjust the depth of mesh of the worm 
U in the teeth of R, and when at the 
correct depth, r may be tightened again. 
Shaft V is coned near the upper end, and 


F230) 


FIG, 5 
. 
7 
”'« ~“ 
> | 
t a9 
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CONSTRUCTION OF 
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pawl e is reversible like a planer feed 
pawl, so it will move X either to the right 
or left. The ratchet X is made of sheet 
steel, and fits on a hub on the upper end 
of the spindle V, where it is held by a 
screw and also a single dowel pin in a col- 
lar on this spindle. The lower ends of the 
pins in Y and Z form the limits to the 
movement of arm 6 on the back stroke, 
while the upper ends of these same pins 
limit the motion of the pawl e on the for- 
ward stroke, as shown in Fig. 4. The 
construction there shown absolutely pre- 
vents the ratchet from going too far by its 
momentum, should the movement be sud- 
den, as the pawl is jammed between the 


s 
x 
x T 
JY 3.5 
“SQ)\ 
AO 
YQ) 
} d 
x ( 
eo SH 
- 


F } ‘ 
VV — . 
j k 

Lx 
Sty . 

. ~— ‘ 

“he, a 

No 


BENCH LATHE DIVIDING 


limit pin and the ratchet teeth, yet the 
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the worm U which is splined to this shaft, 


is also coned at the top, the split nut at the 
lower end of I’ drawing the two cones to 
their seats, and making a snug running fit 
without shake. 

Just below X are two arms Y 


that arc 


and Z, 


shown in detail in Fig. 5, split 


and clamped to the outside of the spindle 


bearing in any desired position. Y and Z 


and down from 


have pins projecting up 


their outer ends, that form adjustable 
limits the movement of the swinging 
arm 0, carrying a pawl ¢ that engages the 


teeth of ratchet Y. The arm Bb is riveted 


tight onto a loose sleeve a that surrounds 


part of the vertical spindle bearing l] 


pawl ends being slightly tapering, it easily 


withdraws from its locking position with 


out turn the ratchet 


backward 


any tendency to 

There is a stud ¢ riveted tight 
in the end of arm b, as shown in Fig. 6 
The sleeve f rides loosely on c, and is held 
from lifting off by the screw d, which als 


{ 


serves as a handle by which to do the 


secondary feeding. The pawl ¢ is forced 


tight onto sleeve f. The piano-wire spring 


g is shaped like a fire poker, and is fast 
ened to while its upturned and pointed 
end goes loosely tl igh a hole 1 i 
and enters either of two ical seats 
the low ‘ 9 inge oO hese 


781 


seats being so located in relation to the 
pawl teeth that the spring point in enter- 
ing them will force the pawl into the 
ratchet teeth. There are three ratchets, 
any one of which may be used as a sec- 
ondary, one having 100 teeth, another 119, 
while the third has 143 teeth 

The selection of the numbers of teeth 
this 
pecially the secondaries, may seem a trifle 
until the doing is 

The made so that 
numbers could be indexed, some ex- 


in the various wheels in outfit, es- 


strange, reason for so 
apparent 
all 
actly, 
mately indexed, but I wished to have the 
Any 
exactly all of 
found either in 


device was 


while others were only approxi- 


approximations as few as possible. 


number can be indexed 
factors are 


the 


whose prime 


the main wheel D primary plate R 


ATTACH MENT 


or the secondary ratchet X, so the num- 
bers of teeth were so selected as to give 
a good assortment of prime factors; that 
es \ 
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prime factors of the gear to be cut cannot 
be found in the table of factors, then the 
indexing can be done approximately by 
eecasionally omitting to feed one tooth of 
X, or else feeding one tooth more than 
ordinary, as the particular case calls for. 


AGGREGATE 





2 J ey : 
= r= 2 ERROR 
=e = = 
~ * sd = . 
22S © S reeth to be 
_ S = Ad- Omit- 
Z. a rw ded ted 
60 2 
61 1 81 + "Ps 10 
62 l 79 —y; 2 
63 l 76 
64 l 73 + x 
65 l 71 thy 
66 l 69 i 
67 1 66 +4, 2 
68 1 64 re 
69 l 62 vi 4 
70 l 60 
71 l 8 1} 2 
72 1 56 
73 1 54 ; 16 
74 ] 2 ris 6 
75 l ni 1 
PORTION OF INDEX TABLE 
‘ ie cad ble that 2 
\ section ot the index table that goes 
with this device is shown to give an idea 
f how it is used. In cutting a gear with 
63 teeth, for example, the crank S would 
be given one whole turn and 76 holes on 
the plate KR. To cut 64 teeth the crank S$ 
, Id be given one whole turn and 73 holes 
and also the too-tooth ratchet would 
ve to be moved 50 teeth, moving the 
ratchet in such a direction that its move 
ent carries the work in the same direc 
1 » as the primary 1 ve carries it lo 
cur ¢ eth the crank S would be giver 
e whole turn and 8&1 holes on the plate 
R, and also the 143 ratchet would have t 
be ved 35 teeth in the same direction 
{ primary n ( besides this, at 
0 pl during the 1ob, 30 teeth would 
have t he moved n the secondary or 
e extra tooth added to the secondary 
1 I cutth every Sixt to ] in 
t ‘ vea} 
lhe worm wheel D has every fifth space 
between the eet numbered the side 
toward the lathe head, and a pointer » 
screwed fast to ring wn on the end of 
the spindle bearing serves to keep track of 
the divisions as the work 1s indexed 
iround [his ring was put on by the 
maker its office being to cover up an 
il hole in the spindle bearing and keep out 
the dirt, but I screwed on the pointer » 
nd made this ring do double dutv. When 
his apparatus is off the lathe, and I have 
nv indexing to do that can be done by 
the holes in the belt flange, |] unscrew the 
pointer and turn it around so it leans 
to the right, when it can be ed to keep 
track « 1 these holes every fiftl ne of 
which | numbered, although the regular 
index pin, furnished by the maker, is used 


to lock the lathe spindle in position, the 
pointer only being used to count the holes 
as they pass it As the ring n fits with 


a good, stiff friction, there is little danger 


of the pointer being moved accidentally 
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during the job. For this use of an adjust- 
able pointer in connection with the row of 
holes supplied by the maker of the lathe, 
I am indebted to C. H. Russom. 

When the apparatus is on the lathe, and 
I wish to index any number that is a 
divisor of 120, I do it without using the 
crank S at all; simply drop C out of mesh, 
turn D the proper amount by hand, as in- 
dicated by pointer m, and then raise C 
irto mesh again. 

It will be noticed in the section of the 


index table that some of the secondary 
movements are marked minus The 
reason of this is that I never give the 


secondary ratchet more than a half turn, 
as the handle d in one part of its travel 
comes rather close to the largest step of 
the cone pulley, so that where more than 
a half turn would otherwise be necessary, 
I move one more hole on the primary plate 
and then move the secondary in the op- 
an amount which its 
would have lacked of 


posite direction by 


forward movement 


being a complete turn. In this way none 
of the secondary movements will be over 
half a turn. When the secondary move- 
ment is in the opposite direction to that 
of the primary move, it is a good plan to 
mak« secondary move first and the 
primary move afterward, as in this way 
any error du lost motion would be 
reduced to minimum As a matter cof 
fact. | alwavs make the secondary move 
first, if any is required, even if it is in the 
same direction as the primary move, so 
as to keep myself in training 

In Fig. 3 it will be noticed that every 
fth hole in the plate R is numbered, 


convenience in setting 


which is simply for 

the sector when starting on a job. A 
further us f these numbered holes is in 
detecting any carelessness in indexing 
t nay have occurred during the pro 
rress of the job. By noting if the primary 
index pin is in the same hole at the finish 
as it was at the start, providing the 
se dary was not used, it is a pretty sure 
1m n that mistakes have been 
made in the indexing. Or when the sec 


ondary is in mimission, the number of 
holes apart for starting and finishing 
positions of the index pin should be equal 
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to the number of complete turns the sec- 
ondary has made during one whole turn. 
of the lathe spindle. In Fig. 4 every fifth 
space of the secondary is center-punched, 
and every other center-punch mark is 
numbered, as a convenience in setting the 
limit arms Y and Z, and also to note 
if the stopping position is the same as that 
of starting. 

In regard to the approximations, they 
are theory and in actual 
practice they are as exact as any of the 
moves where no teeth have to be 
added or omitted, the value of one 
tooth on the 100 ratchet, when reduced to 
the movement of the lathe spindle, is 
about 114 seconds of arc, which is con 
the 
wheel 


so in only, 
other 


as 


less than probable errors 
existing in the worm D, 


made with the care bestowed on graduat- 


siderably 
even if 


ing machines for astronomical circles, 
many of which work automatically in a 
closed room to eliminate errors due to 


the temperature of the workman’s body. 
In fact, the apparatus here shown 
first constructed and before 
thoroughly with its working, I 
made a mistake of one hole on the plate 
R while cutting a 28-tooth gear, and knew 
that made because the 
index pin was not in the hole at 
the finish as it was at the start, which was 
100 ratchet teeth 
all in one spot, vet after the gear was cut, 


when 
was getting 


familiar 


the mistake was 


same 
equivalent to omitting 
no error could be detected by careful feel 
ing when meshing with another gear cut 
correctly 





The Hannifin Pneumatic Counter- 
shaft 


EDITORIAL CORRESPONDENCE 

reversing countershaft that is 
operated by air has recently been brought 
the Hannifin Manufacturing Com- 
pany, of Chicago, Ill. It 
is fitted up with hangers and a cone pulley 
by Fig. 1, shown 
ut hangers or cone pulley, in both of 
lhe different 


\ new 


out by 
is shown as it 
while in Fig. 2 it is 
with 


which stvles 1t 1s marketed 

















HANNIFIN 


PNEUMATK 
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FIG 2. COUNTERSHAFT WHEN SHIPPED WITHOUT HANGERS AND CONI 


parts which go to make up the counter ing any leakage of air. This makes a much place, while those to the left are show: 
shaft are shown in Fig. 3 more effective arrangement than would eparated 
The hanger, which is supplied with the _ piston rings ing B is fastened to the shaft with a set 
countershaft is shown in the left of the il- [he pulley which carries the belt from screw, and kept from turning on it a 
lustration, and the shaft which holds all the line shaft is shown by D Two of key The piston C is en shoved 























the apparatus is shown by A. This shaft these are used, one on each side of th place, and a split bevel bronze washer G 
has the center drilled out down to where’ cylinder. Inside of this pulley fits th s fitted into the piston, that wl t] 
the cylinder B fits on it. Inside of this cone clutch /, which is fastened to tl ir is turned on it will grip tl 
drilled hole is located a tube, which is’ shaft by two set screws 120 degrees apart not allow at ir to leak t. Ne 
shown by M. The tube is small enough and kept from turning by a key This this a fiber washer is placed, whi 
to allow an air space around it and _ grips the pulley when the air is turned o1 brought in contact with the pulley D w 
through this space the air is carried t nd makes the entire shaft turn as o n operation. On the opposite side of 
1, - ‘e- 
| 
C | | pre 
whil | priv 1 t 
‘ : d ‘ ‘ 
I v s , steel 
inst When 
; was ; 
; 1] ! ‘ 
i ~ Pyeu ~ 
| \ eClw 
‘ ll 
to re e f W 
FIG. 3. DISASSEMBLED PARTS OF THE PNEUMA NTERSHAI ng against ea ther 
the farthest cylinder; while the air to the — picce, with 1 ption of t pull ! t to t nd f the shaft 
nearest cylinder is sent through the tube the opposite si f the linder, whicl vn ( re | 
In this way there is no danger of the air then acts as ose pull ihe pulleys osition by fastening t to th 
leaking from one cylinder to the other e supple tt ! e bushing as ye J. whicl rt ift and 
[he two cylinders are cast in one piece, shown at in order to redu \ 1 rigid lding it in the. shift 
s shown by B, one cylinder being in eacl t mini jection ria With this 
nd of the casting. Inside of the cylinder [he square section ing is | cement to the count 
is inserted a piston ( which grips the etween tl d the pulley, so that it thr r t r witl 
sides of the cylinder by means of the cup when the air is turned off it wi 


shaped packing shown. When the air is out the clutch, ar I the pulley to ru ng that is 1 d, 1 perate tl 


turned into the cylinder it not only forces loos ( f l nd this « 
the piston out, but also exerts a pressur Ihe way the different parts ar is locat t hin r in any otl 


against the packing so that it grips tl sembled on the shaft is shown in Fig. 4. e that witht sy 1 f tl 


side wall of the cylinder, thereby prevent e parts to the right ar ll shown 











FIG. 4. COUNTERSHAFT PAI Y ASSEMBLI 
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A Series of Tests ona White Steam Car 


To Determine Horse-power Output in Terms of Engine Rating and 
Economy at Different Speeds and Loads, Results Presented Graphically 





oy t 


The object in mind in conducting a 
series of tests* on the White steam car, 
at the automobile testing plant at Purdue 
University, was to determine the output 
horsepower at the driving wheels in terms 
of the rated horsepower of the engine and 
the economy at different miles per hour 
and different loads. 

The White steam car, as is known, is 
manufactured by the White Company, of 
Cleveland, Ohio. An expert engineer, 
representing the company, in the person of 
William Scaife, or Walter Grothe, M. E., 
was present at all tests. Acknowledgment 
is hereby made for their valuable assist- 
ance in arranging for the tests as well as 
the ability they displayed in maintaining 
the desired. The tests were 
started on and continued until 


March 27, 


conditions 
March 12, 
1908. 


SUMMARY OF CONCLUSIONS 

1. The capacity of the engine on the 
White steam commercial 
rating by more than one-third. 

2. It is capable of developing a net 
horsepower (that is, driving power on the 
ground) for 12.65 pounds of water and 
.23 pounds of gasolene per hour when 


car exceeds its 


run at a capacity exceeding its rating by 
1O per cent. . 

3. The boiler is capable of evaporating 
from 13 to 14 pounds of water from and 
at 212 degrees Fahrenheit for each pound 
of gasolene burned and the boiler efficiency 
under full load is from 65 to 7o per cent., 
or about the same as in a larger boiler 
plant burning soft coal. 

4. The water rate for speeds from 20 
to 35 miles per hour and for powers from 
20 to 35 horsepower is nearly constant, 
ranging between 12% and 15% pounds 
per horsepower-hour. 

5. Between the limits of speed and 
power just mentioned, the fuel rate ranges 
between 1.1 and 1.4 pounds of gasolene per 
horsepower-hour. As in the case of loco- 
motives, there seems to be a critical speed 
at which the efficiency is maximum. In 
the engine tested, this is about 30 miles per 
hour. 

6. For loads in excess of one-half the 
rated capacity, there is little choice be- 
tween a boiler pressure of 600 and one of 


*The running of these tests and the work 
Involved in thelr calculations formed a part 
of theses of Messrs. G. W. Bohn, A. W. Durr, 
M. R. Rothenberger and F. B. Sale, candidates 
for the degrees of B.S. in mechanical engti- 
neering, 1908, at Purdue University. Ac- 
knowledgment {fs also made of the valuable 
services of O. C. Klipsch, M.E., instructor 
in mechanical engineering who _ assisted 
throughout the experiments 
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400 pounds, but for loads less than one- 
half the rating the lower pressure is more 
economical. 
7. The use or disuse of the auxiliaries, 
such as fan, condenser and air pump, has 
but little effect upon the economy of the 
machine. 

8. The use of the 
improves the fuel economy about 8 per 
cent., but has no perceptible effect on the 


feed-water heater 


water rate. 

9. Two engines, one of which had to 
its credit 1400 more miles of travel than 
the other, give almost parallel results as 
to steam economy, the older engine having 


with high-tension steel plates thoroughly 
bolted and riveted. The frame was 
equipped with long half-elliptical springs 


The wheel base was 112 inches long. The 
wheels were 36-inch wood = artillery, 
equipped with 36x4-inch Goodrich tube 
tires. 

THE ENGINE 


The engine is of a compound-marine 
type with a high- and low-pressure cylin- 
der, and with a high-pressure piston valve 
low-pressure _ slide oper- 

means of a Stephenson link 
Ordinarily steam from the boiler 


and a valve 
ated by 


motion. 

















FIG. I. CAR MOUNTED ON TESTING 
slightly the advantage as might be ex- 
pected. 

10. The tests described in this paper 


differ from those heretofore made in that 
the whole machine was in operation and 
was running under road conditions. The 
horsepower measured is that delivered by 
the driving wheels to the supporting 
wheels and corresponds to the net hauling 
power of the machine. If the indicated 
horsepower of the engine had been used 
in the calculations, the for eff- 
ciency would have been still better 


figures 


DESCRIPTION OF THE CAR 
[he car tested was a chassis of the 1908 
model, complete in every detail except the 
tonneau, which was of seven-seating capa- 
The frame wood armored 


city was 


PLATFORM 


FRONT AND 


RIGHT 


SIDE 


is admitted to the high-pressure cylinder 
in the compound engine, but in order to 
start from any position in which the 
engine may be, it is mecessary to admit 
high-pressure steam into the low-pressure 
cylinder. This is accomplished by means 
of a simple device easily accessible to the 
operator. The engine is equipped through- 
out with ball bearings. 

Directly connected to the engine and 
operated by means of eccentrics on the 
main shaft are two pumps which force 
water into the generator. Another pump 
known as the condenser pump, draws the 
water and air from the condenser and dis- 
charges the water to the water tank, while 
a fourth, the power air 
pump, is used for maintaining the pressure 
on the fuel or for inflating the tires. 


designated as 
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Tue Borer or GENERATOR 

The White system of boilers or gener- 
ators consists of a series of horizontal coils 
connected so as to form a continuous tube 
through which all the water fed to the 
boiler and all the steam taken from the 
boiler must circulate. There is no storage 
for either steam or water; the water is 
pumped in at the top and the highly 
superheated steam is taken out at the bot- 
tom. By this construction the circulatfon 
of the steam is opposite to the direction of 
the products of combustion. The safety 
valve on the boiler was set to blow off at 
1200 pounds. 


THe BuRNER 
The burner is made of cast iron with 
a vaporizer and pilot light. The vapor- 
ized gasolene enters tangentially and is 
thus distributed equally around the 
burner. A thermostat automatically con 


(b) 
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Clearance of engine, 17.13 per cent. 
high, 18.65 per cent. low pressure. 


Weight of cylinder castings with 
guides, 141 pounds. 

Weight of engine frame complete, 
137% pounds. 

Weight of valves and fitting, 75% 
pounds. 

Total weight of engine complete, 
354 pounds. 

Ratio of revolutions of engine to 


drivers, 2.5 to I 
Boiler: 
Number of coils, 8 
Nominal internal diameter of tube, 
4 inch 
Nominal 


¥% inch 


+ 


external diameter of tube, 


External diameter of boiler, 22 
inches 
Hight of boiler, 11 inches 


Length of tubing in coils, 243 feet 














FIG 2 CAR 


ON 


TESTING PLATFORM 


trols the supply according to the needs 
of the engine 
THE CONDENSER 
The condenser is made of four rows ot 


flanged tubes connecting into a top and 
bottom The exhaust 


engine enters the top chamber and th 


chamber. from the 


condensed water is drawn out through 
the connection in the lower chamber 
When there is more steam entering th 
chamber than can be condensed, the ex 


ustabl 


cess is by-passed through an ad) 
~heck valve to the atmosphere 


DIMENSIONS AND CONSTANTS 


a) Engine: 
Diameter of cylinders, 3-inch high 
pressure, 6-inch low pressure 

Diameter of 
high 


piston rods. Q,/ 10 inch 


Pr 
9/16-inch low pres 


pressure, 


sure 











RAKE AND DYNAMOMETES 

Heating yf boiler, 45.8 square 
feet 

Weight of boiler without fittings, 200 
pounds 

Weight f isting, bolts and _ all 
ttings, 45 p ds 
tal weight of er complete, 245 
pounds 


Weight of burner, 36 pounds 


General 


Tot veight ind engine 
mplete 35 p S 
Revolutions of supporting wheels to 
; 
the mile, 57 
Ave or I ntact betwee 
rubber tires of drivers and support 
g wheels, right w 18.81 square 
nches, left whe 1852 squa 
mcnes 
d) Tabl t Revolut I Engine i 
Different Miles per Hour, Based ot 
Revol S Supp g Wheels 


“J 
2) 
wn 


Revolutions per Minute 


Miles per hour. of Engine. 


15 360 
20 480 
25 600 
30 720 
35 840 
40 960 
45 1080 
THe AUTOMOBILE TESTING PLANT 
The arrangement of the automobile 
testing plant at the Purdue University 
may be seen in Figs. 1 to 4. A brief 


description will bring out some points not 
apparent at first The platform 
A, Fig. 1, upon which the car is placed, 
is about 3 feet high and the 
front At the rear of this plat- 
form are the wooden supporting wheels 
BB, Fig. 2, upon which the rear driving 
are placed, the upper edges of 


glance. 


Supports 


wheels 


wheels C C, 
the wooden pulleys being on a level with 
The bearings of the shaft 
pulleys or@supporting 
are placed on the 


the platform 
these 
fastened, 
. utside of the 
the turning of the wooden pulleys and 
the car 


Fig. 2, va 


to which 
wheels ar 


wheels. The resistance to 


hrough them to the drivers of 


is given by a 
djustments being made by means 
The pull of the 


transmitted through a 


prony brake D 


and wheel F 


car being tested 1s 


flexible draw bar G, fastened to the rear 
xle, through a dashpot H, and read on 
a calibrated scale / [he pull on the 
dynamometer scales is regulated by the 
imultaneous adjustment of the hand 
wheels on the brake and scales. The 
racy of the reading on the scales de- 
pends upon the position of the center line 
of the drivers in respect to the center 
line of tl haft of the supporting wheels. 


center of the 


In order to insure that the 


driver is vertically above the supporting 

whe haft, very careful tram measure- 

ments e the correct position and this 

position is then maintained, as indicated 

by the point f in Fig. 2, which moves 

ntally with the rear axle \ revolu 

tion unter J, Fig. 3, on the brake-wheel 

haft indicates tl f lutior f the sup 
Orting WwW eis 

The exhaust gases are drawn off by 

leans of fan, which is motor driven 

\nother fan delivers air to the front 

ugh the duct Figs. 1 and 4 and P 

Fig. 1, led gines of n 

nsers | T es Ts n tans 

re | t latt 1 may 

S Q stats, which 

s be seen 

y from 

e sup yr W s t where 

ngit verators 

set ‘ Fig. 1 

S ] 1 tank, 

‘ S \\ Ss red 

; é iriving 

5 ss led the 

losses g smission 

rt s ‘ s l re fri - 
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The adjustable wooden blocks NN 
Figs. 1 and 4, are set so as to give about 
1-inch clearance for the front wheels 


OUTLINE OF TESTS 
The field covered by the number of 
tests run can be divided into two groups 
may be shown graphically. In all 
of effort made to 
maintain the superheat at the boiler be- 
tween 300 and 350 degrees Fahrenheit and 
at the 
Fahrenheit 


and 


series tests an was 


exhaust from 10 to 50 degrees 


Group | 

SERIES A CONSTANT BOILER PRESSURE 
OF 600 POUNDS, ENGINE NO. 1. F 

{ 140 


Jraw bar x 
Draw Ay 100 x x x x x x 
pull on} 30) , ‘ 
the dyn-< 300 - es 3 x x 
amomet - | 150 x x Xx x x x 
ergin Ib ms x 
ly» L100 x x x x Xx x 





15 20 25 30 35 10 
MILES PERK Hour 
A study of the 
that there run 


under this group and that each series con 


ibove diagram will show 


were six series of tests 


tains from three to five separate tests 
Il hus, the test marked a on the above dia 


gram will be found designated all through 


as A (600—20— 300). The term A re 
ferring to the series of constant steam 
pressure of 600 pounds in Group 1. The 
remaining terms in order from left t 
right indicate pressure pounds per square 
inch, miles per hour and draw-bar pull 
in pounds. 
Group I] 

Under this group a number of series 

were run at different percents of cut-off 


s designated by the notch, at different 
steam pressures with and without the 
condenser, fan or air pump, with and 
without the heater and with a new engin 
just from the shops designated as engine 
No. 2 

Series B. Constant boiler pressure of 
100 yx nds engine No I There wert 
four tests in this series all at the speed 
of 25 miles per and at 100, 200, 300 
and 370 pounds pull on the dynamometer 
Series C. Constant boiler pressure of 
600 pounds, engine No. 1. This series of 


tests was run without 


] 
i 


the brake, 
registered on the dyna 
uld be due to th 


therefore 
any draw-bar pull 


mometer wi friction of 





the supporting wheels [he miles per 
hour were different for each test and were 
taken at 20, 25, 30 and 35 
Series D and D Constant boiler pres 
sure of 600 pounds, constant speed of 30 
miles per hour Tests run without the 
condenser, fan or air pumps, and shown 
diagrammatically below 
Engine No. 1 x x x x 
Engine No. 2 x x x x x 
1O0O 200 300 100 500 
DYNAMOMETER PULL IN 
POUNDS 
Engine No. 1 on the car when chassis 


arrived 
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Engine No. 2 new engine just arrived 
from the shop. 
Constant 
600 pounds, engine No. 2, 
per hour of 30. 

This series was run without heater, fan 


pressure of 
miles 


Series E. boiler 


constant 


or condenser, or air pumps at four draw- 


bar pulls, viz., 100, 200, 300 and 400 
pounds. 

Series F. ‘This series covers the same 
range as series E of dynamometer read 


ings, viz., 100, 200, 300 and 400 pounds, 
but differs in that the 
denser and air pumps were used 


heater, fan, con- 


outlined in 


Note The above series 
Groups I and II consist of 49 tests. The 
complete series run make a total of 84, 
of which 10 were duplicate and the re 


maining 25 tests covered other points and 


are not to be included in this paper 
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pressure, revolutions of the engine and 
dynamometer pull. 

Automatic Regulation—When the en- 
gine is in operation, it operates the feed- 
water pumps. The water regulator either 
by-passes all of the water thrown by the 
pimp, as when the steam pressure ex- 
ceeds 600 pounds, or it allows all of the 
water to flow toward the generator or 
boiler, as when the steam pressure is less 
That is to the 
water supply is controlled by an “all on” 
and “all off” method, the required varia- 


than 600 pounds. say, 


tions being due to changes automatically 
brought about in the frequency and dura- 


tions of these “all on” periods The 
water flows through two branches, in one 
of which is a flow motor and in the other 

valve controlled by a thermostat. The 
water going through the flow motor 























FIG. 4. CAR ON 


KHEOSTATS, 


I he 


used in Group 11 


salle 


will be 


as was used in Group | 


designation of 


tests 


\MIETHOD OF OPERATION 


Phe 


warmed up while 


Preliminary Running engine and 


drivers wer the condi 


tions of each test were becoming normal 


When the 


17 


IVa 


engine was started cold, usu 


more was made 


conditions to he 


run of an hour or 


inder the exact main 


tained Between the and 


drivers 


tests, engine 


The 


run of at 


were not shut down new 


conditions being obtained, a 


east 30 minutes was made after these 


conditions were constant 


Constant Conditions—I[-xtreme care was 


taken to secure uniform conditions 
throughout each test. If any change oc 
curred, no further readings were taken 
and data secured was thrown out, whil 
the conditions were again secured. The 
censtant conditions maintained were the 
degree of supe rheat at the boil - boiler 


rESTING Pl 
SWITCHES, 


ATFORM, 


FRONT 


VIEW 


ETC., AT THE RIGHT 


moves a piston therein, which, in turn, 
proportionately opens the fuel valve. It 
also opens the relief valve when the rate 
of flow water into the flow motor exceeds 
the the generator, 
The 
tween fuel supply to the burner and water 
to the the 


the valve, 


capacity of and by 


passes the excess water ratio be 


supply generator is varied by 
the 


increases or decreases the 


action of thermostat on 


which rate 
which water flows past the valve throug} 
the 
the 


parts is to 


The practical result of 
the described 
steam at prac 
hig 


shunt branch 
action of 
the 
pressure 


automatic 
maintain 
and 
temperature under all working conditions 


tically uniform high 


without any hand manipulation of an) 
requiring any atten- 


All he has to di 
is to manipulate his throttle so that the 


kind, and without 


tion from the operator. 


engine will get, the steam required for 
the running of the car at the desired rate 


The automatic regulating system so oper 
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ates that the steam used is immediately 
replenished without any substantial varia- 
tions of pressure or temperature 
Duration of Tests—As _ originally 
planned, each test was to be of 30 min- 
utes’ duration, and in nearly all instances 
the 
the readings showed such uniform results 


idea was carried out. In a few tests 


that the tests were shortened to 20 
minutes 

Observations—All observations were 
taken simultaneously every five minutes 
throughaut each test, excepting the bar: 
eier reading, which was taken once every 
test. 

Fuel—The gasolene to be used was 
tested by a hvdrometer before placing in 
the tank This closed tank held about 


200 pounds of fuel and was placed on a 
The 


for. maintaining an 


pair of sensitive platform scales 


connection QO, Fig. 4, 
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through flexible tubing. The return from 
the condenser pump was still delivered to 
the tank on the car and was drawn off 
when necessary. Ordinarily, the capacity 
of the tank was sufficient to enable a run 
of 30 minutes to one hour without being 
refilled. 
quantity of water was put in from a sim 
ilar tank, No. 2, 
The temperature of the 
taken by a thermometer 
tank, No. 1 \t the instant of starting 


In case of heavy loads, a weighed 


on another pair of scales 
water was 
the 


feed 
placed in 


every ve 


a test, the beam was balanced and the 
water and the tank weighed. This was 
repeated minutes during th 


closely 


test It was remarkable how 

these differences would check for suc- 

ceeding five-minute periods during the 

continuation of the test 
Dvnamometer—The brake D, Fig. 2, on 
he shaft of the yorting wheels, whicl 
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FIG. %. CAR ON TESTING PLATFORM—PRESSURE GAGES AND WEAGHIN( NKS 
air pressure of from 40 to 70 pounds on was adjusted by perator station it 
the fuel, according to the load as well aS is position, produced the draw-bar pu 
the supply pipe leading to the burner at which pull was registered on the dyna 
the boiler, was made so flexible that the miometer scales. During each test, a cor 
sensitiveness of the scale reading was not stant dynamometer reading was main 
impaired 1] scale was carefully bal tained The revolutions per minute of the 
‘ : ] ‘ } 1 ] oO ] 111 +} 1 
anced at ea Wing; the sui I supporting wheels were obtained by means 


differences, which were nearly constant, 


would give, of course, the weight of fuel 
used for that test 

Water—The supply of water to the 
boiler on the White steam car is carrie 
in a tank between the engine and g 


erator RK, Fig. 3. the returns from the 


condenser pump, from the overflow, from 


the water regulator and from the by-pass 
of the flow motor being delivered 

tank During the tests, the water was 
weighed in an open tank, No. 1, Fig 
placed on platform scales The return 


the overflow from the water reg- 


and 


rom 


ulator from the by-pass of the flow 


motor was delivered into this tank, No. 1, 


of the revolution counter operated by t 

shaft of the Supporting wheels In hea 

loads, the brake arm was solid against the 
‘stop” so that the brake horsepower 1 
sucl cases ¢ uld 1 1¢ obtained lhe 
greatest care was iaintained b this pe 

itor to keep the indicator Fig. 2, point 
ng at the zero mark, which meant that 
the center line of the driving wheels was 
perpendicularly above the center line of 


supporting wheels 


the 


PRESSURE OF THE STEAM 


The on the generator or 


boiler 


steam pressurt 


taken on the gage S, Figs. 2 


Was 
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and 3, usually found on White steam cars, 
which reads to 1500 pounds. 

Another gage 7, in Figs. 2 and 3, of 
the same range was placed below the one 
just indicated, and was piped to the steam 
the throttle valve the 
Some trouble 


line between and 


steam chest was exper! 

enced at first in throttling this pressure 

down to prevent excessive vibration, but 

pipe connection full of heavy oil and in 
in the union 


the 


this was finally overcome by filling the 


serting a small orifice 
The 


Figs 


pressure on condenser U in 


1 and 4 was measured on a gage | 


in Figs. 2 and 3, which read above or 
below the atmosphere The test with the 
smallest loads showed some back pressure 
TEMPERATURE OF THE STEAM 
temperature of the steam was taken 
the boiler HV’, in Figs and 3, at the 
O1nie eetween the throttle, steam 
chest VY, in Fig. 1, and in the ex ist port 
i tl low-pressure cylinder } rig 
\t ra engine steel the ometer 
up ve d partly filled wit flake 
graphite thermometer cup de of 
Ist the exhaust p was 
lf fille vith heavy oil 
é eters used were of the best 
hy ‘ lled and carefully calibrated 
and ) 1 the Saint ones vere 
ef I 1 the series 
egre f superheat at the boiler 
‘ d eans of the thermostat 
t } etTw er w;:Oo and 350 degrees fi T 
ll load d ll miles per hour No test 
was re ded in which there was not Io 
rn ( ree 1 uperhe it WW tne ¢ 
ust 
Flue Gas¢ [he temperature of the flu 
gases W taken by means of a thermom 
eter placed near the generator Z, in Figs 
1 and The gases were drawn off by 
neal f fan and exhausted to the at 
nosphere Care was taken not to produce 
an excess draft on the fire 
Tachometer The speed of the engine 
uld be noted at all times by the engine 
yperator bi mean of the tachometer, 
which was connected to the shaft of the 
pporting wheel [he constant speed at 
he equired mule per hour was main- 
tained djusting the throttle of the 
F ime 
\lety Ee { ! rATIONS 
Dyvnamometer Horsepower [he 
smome horsepower, abbreviated to 
D.H.P.. was calculated from the draw-bar 
ull registered on the dynamometer scale, 
e revolutions and diameter of e sup- 
porting wheels. From this it ts that 
the dvnamometer horse is the pi eliv- 
et 1 e ground by the drive The 
engine has had to overcome all the friction 
n tl smission shaft, gear ses, rear 
xle bearings, tire and slippage losses, be 


fore delivering this output power 


(} speci Heat—To the authors of 
this paper the results on the value of the 
specific heat of superheated steam at con- 
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stant pressures, obtained by Professor 
Thomas, of Sibley College, Cornell Uni- 
versity, are as reliable as any that have 
been obtained. Although in his investi- 
gation he did not carry his superheat 


above 300 degrees Fahrenheit and a pres- 
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sure of 400 pounds absolute, his results 
have been used to estimate the value of 
the specific heat for various temperatures 
of superheat and pressures found in these 
tests on the White steam car. The fol- 
lowing is the method of procedure: From 


Horsepower 


May 13, 1909. 


a table giving Professor Thomas’ results 
at 20, 50, 100, 150, 200, 250 and 300 de- 
grees of superheat at 100, 200 and 400 
pounds pressures, the full-line curves, 
shown in Fig. 22, were plotted. From the 
direction of the lines given from the data 


Pounds of Water per Dynamometer Uorsepower 
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in hand, the lines were extended as in Another set of curves at 100, 200 and are shown in Fig. 23. Another curve for 
dicated by the dotted lines to cover pres- 400 pounds pressures was then plotted 600 pounds was then plotted using the 
sures of 500 and 600 pounds. This gave with specific heats as ordinates and de- approximate values of specific heat as 
approximately the values of the specific grees of superheat as abscissas, the value found in Fig. 23. From this curve on 
heat of superheated steam at constant being taken from the same table of re- Fig. 23 the value of specific heat at con 
pressure of 500 and 600 p unds sults given by Professor Thomas [hese stant pressure for the desired pressures 
L Fuel per Dyna pimete power I ater per 1 1 
Lb r | | 
.) r f i 4} tiea | 
- t 
' 
~ k i " | 
- = 4 | 
| | 2 
| ; | 
- | ' | 
| | } | 
= } | u | - 
: SSS | _ SS 
=~. — 2 
: 2 — Sees ] — es | 
. 7 ieee 
a Fs 
>, | 
4 y | 
| | 

























































































D " eter Horsepower amr er i 
21 
FIG. 15 Fi¢ 15 ‘ le C . 
I per 
Pou s of Water per Dynamometer Horsepower Pout { Fuel per Dyna ymeter H e5 t 
\ Pou t r ‘ uM oll A i B r 
} ‘ t r M N i Pounds B r 
3 Group II £ Group II 
ro i > 2.4 " ae 
2 “a ' 
2 22 » 2.2 ' 
w 2 1 - 
- 21% aoe | * 
—~ pd ! 
- : F i 
- = 1.8 1 
E 16 © 1.6 A ” 5 
sé 2 1.4 . 
E : aii tt i 
l2 5 1.2 0 2 
- ~ 
a -~ 1.0 C 
ry) 4 Sn 
: E " 
. 3 
= ~ : 
~ 
lv 15 20 25 w K If 15 7 2 4 
Dynamometer Horsepower Dynamometer Horsepow 
FIG. 16 FIG. 19 
Pounds of Water per Dynamometer Horsepower Pounds of Fuel per Dynamometer H 
| eae 
I Be rr Miles, ‘ | | 
D’- 600 Pounds Boiler Pre Miles, N | | 
. dren maaan ee : | 
; | 
se ‘ = | | 
“ Grou | 
. 24 roup | ~ 24 
: a 
zg 2 D - } 
2 D } 
F rs ; 
Py | 
= I 
—% —— - ‘ 
i 1.4 
| ; 
~~ = ie 
. | ° 
i= 
re i+ 1. 
FF S & 
. jew | 
. } 
. > | 
~ i } 
a | 
he | 
4 
} 
| 
( l 
Db ary eter Horsepows rN er . ire c 
f 57 Fic 2 ‘ . 
" ‘ 








790 


and degrees of superheat was interpolated. 

(c) British Thermal Units per Pound 
of Steam Under Boiler Conditions—The 
properties of saturated steam found in 
Professor Peabody’s last edition, known 
as “Steam and Entropy Tables,” have a 
maximum pressure range of 336 pounds 
absolute. In all calculations in determin- 
ing the British thermal units per pound 
these tables were used when 
In many instances, however, the 


of steam 
possible. 
pressure was 600 pounds at the engines 
and in nearly all cases it was 600 or a little 
This necessitated the 
tables, and 


more at the boiler. 
use of another set of steam 
Nystrom’s, as found in Suplee’s “Hand- 
book for Mechanical Engineers,” was used. 
In these tables the properties of saturated 
out for 
These values differ 
from 


steam carried 
high as 1000 pounds. 
a little from the values 
Buel’s “Tables of Saturated Steam” 
Professor Carpenter used in his calculated 
results in 1906. 

(d) Boiler Efficiency—The effi 
ciencies were based on gasolene with a 
heating British thermal 
units per pound and a specific gravity of 


are pressures as 
obtained 
which 


boiler 


value of 19,000 
0.70. 

A table of significant results has been 
prepared giving the maximum and mini 
mum as well as the average results 


DiscuSSION OF RESULTS AND CONCLUSIONS 


In presenting this part of this paper it 
is not the intention of the writers to dis- 
cuss the results in detail, but rather to let 
the graphical results to be found in Figs 
6 to 21, tell their own story, with a little 


emphasis on a point here and there 


Group I 


This group of 25 tests was to be run 


under the constant boiler pressure of 600 


pounds and a superheat at the boiler of 
300 to 350 degrees Fahrenheit The 
car was run at six speeds, namely 15, 
20, 25, 30 and 35 miles, and each speed 


with from three to five dynamometer load 
ings. 

(a) Pounds of Water per Dynamometer 
Horsepower per Hour—In Figs. 1 and 2 it 
will be that, in the 
the speed of the engine, the better the wa 
Also that the economy increases 


seen general, lowe 
ter rate 
rapidly as the,load increases from a 
horsepower to 15 
then on to the 
At some speeds 


mini 
dynamometer 
and from 


mum 
horsepower, 
higher loads less rapidly. 
there is a slight increase in the water rate 
is the load gets above 25 
showing that the load of maximum econ 
omy for the speed has been passed 

The best results for any one test in this 
group was at 30 miles an hour at about 33 
horsepower. The pounds of water per dy 
namometer horsepower-hour for this test 


horsepower, 


was 12.6. The average of the best re- 
sults for the tests under this group is 
14.53 pounds per dynamometer horse 


power-hour 
(b) Pounds of Fuel per Dynamometer 
H orsepower-Hour—-Tha pounds of fuel per 
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dynamometer horsepower per hour, Figs. 
8 and 9, decrease rapidly as the load in- 
creases. This is especially true of tests 
at 15, 20 and 25 miles per hour. At the 
three higher rates of speed, 30, 35 and 40, 
the previous statement is not true, for 
all the curves are more nearly horizontal 
throughout, indicating that the fuel econ- 
omy is good for a greater range of load 
Another point which is evident upon a 
closer study, is that there is no decided 
decrease in the fuel rate as the speed de- 
creases, as there was in the water rate, for 
if the six curves found on Figs. 8 and 9, 
were plotted to the same coordinate axes, 
those tests at 15, 20 and 25 would in gen 
eral coincide with those tests at 30, 35 
and 40 

The best result is at 25 miles, when a 
horsepower was produced on the ground 
at the rear drivers of gasolene per hour. 
The average of the best results gives 1.29 
pounds per dynamometer horsepower per 


hour 


Group ll 


Explanation—In this group there were’ 


five investigations in mind which may be 
stated as follows: 

(a) Relative economy of using a boiler 
pressure of 400 pounds and 600 pounds 

(b) Relative economy of a new engine, 
No. 2, just from the shops and an old 
engine, No. 1, which had run something 
1400 testing plant. 
with the 


on the 
arrived 


over miles 
When 
chassis, it was supposed to have run as 
much as No. 2, 
through the regular shop test 

(c) Effect on economy with and with 


this engine 


as both engines had been 
tut the exhaust steam feed-water heater 


d) Effect on the and 
without the fan, condenser and air pump 


economy with 


(e) Effect on the economy with and 
without the heater, fan, condenser and 
iir pump 

DISCUSSION 

a) Boiler Pressure of 600 and 400 

Pounds, Figs. 10 and 13—There seems to 


by using a boiler 
600 


( " decided advantage 


instead of pounds 


pressure of 
output power is 12 horsepower 

This the fact that 
under higher loads, the 
engine even with 400 pounds pres 
With a dynamometer 
curves 


400 
when the 
or lower is due to 
steam is throttled 
it the 
sure at the boiler 
horsepower of over 12, the 
nearly with a little 
in the water rate with the higher pres- 
sure. The fuel the low 
pressure with small loads up to 21 dyna- 
The average boiler 


two 
coincide, advantage 


economy favors 
mometer horsepower 
efficiency at 400 pounds was 69.8 per cent. 
and for 600 pounds 68.5 per cent 
(b) Old Engine No. 1 and New 
No. 2 (Figs. 16, 17, 19 and 20) 
Two sets of curves have been plotted 
to show the difference in of a 
new engine and one which had been run 
16 shows the rela 


Engine 


economy 


over 1400 miles. Fig 
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tive performance of the two engines with 
all the auxiliary in operation, and Fig. 
17, the performance without the fan, con- 
denser and air pump. The engine No. 1, 
gives a better economy by 4.1 per cent. 
than engine No. 2, as may be seen in Figs. 
16 and 17. The fuel per dynamometer 
horsepower per hour, to be seen in Figs. 
19 and 20, indicates a very small advant- 
age in favor of the old engine. 

With and Without the Feed-Water 
In the series, E 


.es 
Heater, Figs. 18 and 21 
without the fan, 


and D’, both were run 

condenser and air pump and with and 
without the exhaust steam feed-water 
heater. The results are shown in Figs. 
18 and 21. As might be expected, the 
water consumption per dynamometer 


horsepower per hour is practically the 


same. The pounds of fuel per dynamom- 
eter horsepower per hour shows a saving 


of 8 per cent. when using the heater 


(d) With and Without the Fan, Con- 
denser and Air Pump, Figs. 11 and 14—The 
plotted results shown in Figs. 11 and 14, 


give a comparison with and without the 
fan, condenser and air pump. Strange to 
say the pounds of water per dynamometer 
horsepower is lower for the engine using 
pump The 


back pressure in this series was 18 pounds 


the fan, condenser and air 


absolute and without the fan, condenser 


and air pump, about 15 pounds absolute 


[he results shown in Fig. 14 for the two 


are about the same as would be ex 


pected. Both 
off on the old engine No. 1. 
son of series D’ and J on the new engine 


series 
D were 
A compari 


series .<1 and run 


No. 2, with and without the fan, con- 
denser and air pump, indicates the same 
difference as above stated but not in so 


marked a degree. 
(e) With and Without the Heater, Fan, 
Condenser and Air Pump, Figs. 12 and 15 
\s may be seen from the curves on Fig. 


12, the water rate is about the same per 
dynamometer horsepower per hour for the 
and F. The fuel consump- 


dynamometer 


two series E 


tion per horsepower per 


hour is 7 per cent. better for the series F 


when the heater, fan, condenser and air 
pump were used 
(f) Ratio of Dynamometer Horsepower 


The 


rated horsepower of the engine was 30 


to Rated Horsepower of the Engine 


and five tests were made to determine the 


maximum horsepower which could be 
maintained for five minutes at the dyna- 

The tests on the old 
No. 1, 41.7, 42.3 and 43.7 
dynamometer horsepower on three dif- 


This showed that the engine 


mometer three 


engine, gave 
ferent days 
was capable of an overload at the driv- 
ers of 39 to 45 Similar tests 
were made on the new engine, No. 2, the 


per cent 
first day it was installed which gave 41.7 
dynamometer horsepower or an overload 
of 39 per cent. The pounds of water per 
was 


effi 


dynamometer horsepower per hour 
12.98 for this test, the 
ciency was 64 per cent 


while boiler 
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Some Tests of Jessop Ark High- set up in it is shown in the illustration valves are alongside of the handles for 


speed Steel and will show that the work was per- operating the starting gear. On the trial 
— formed in the ordinary way trip, the engines developed 2000 hors« 
Some interesting results were recently —$ power more than was expected from them 


obtained by Wm. Jessop & Sons in test [he power of the turbine engine was 


Low Coal Consumption of Com- 


ing out their “Ark” high speed steel, measured by torsion meters (One torsion 


which was worked in tools 14%4x3 inches bined Reciprocating and meter was attached to each of the tunnel 
In some tests which were conducted at Turbine Engines shafts. Indicators were used on the recip 
the Otis Steel Company a cut was taken, a rocating engines and the readings from the 
on a planer, from an 0.80 per cent. carbon Ihe “Laurentic,” the new White Star cards were compared with the readings 
steel which was hammered into shear |iner for the Canadian trade, recently ran from the torsion meters and showed only 
blades. The shear blade was 6 inches wide her trial trip at Belfast, Ireland. Her en I per cent. differences From this it was 
and 8! feet long, and the tool took anen- gine equipment consists of two four-cylin- assumed that the torsion meter on the cen 
tire cut across it without being ground 
The tool was given a 1/16-inch depth ol Diame i Depth rime ( , Work on 
., . ; . : ter of | Make of |PP©®2!" Feed in| of Cut |Cutting |“ 0"?! Tool to 
. 1% . e > ( . »s e , ion of . g $ 
cut, 8 inch feed and a travel of 16 feet rest No Tire in Tire wed og Inches in in Min- sale Pu : Re irk 
per minute Inches Inches utes Service 
The second test was in turning a 1 per Cut 32 over 
cent. carbon cast-steel roll, in which the l 63 Midvale 15 he 7 12 Failed Ground. |< e@4, finished 
: ; ; . with shop tool; 
first cut had a depth of 136 inches and very hard tires 
é fe 1 i ( | | l } gf at 10 " - (;round at Slowed to 124 
a feed of 1/16 inch, while running a ‘ 62] Midvale 154 rn 29 Fai Pte feet; 34 inches 
fag _ ¢ ene too —— over tread 
feet per minute \t this speed it took 4 9 a3 Midvak 124 . 29 Geod |Non Siem Garr tana 
hours to finish a cut across the roll I he } 62) Midvale 124 is a's 24 Fair Ground 
, . Ist cut!) - , ~i| § 10 | 28 Good None 
second cut was 7¢ inch deep, with a 1/16 2d cut.|f “34 No mark) ) jo \ i 22 Good None 
inch fee ‘ > os > enee ] 6 Ist cut)) -¢, wuneal © eee f ‘ 254 Good None lire ve hard 
inch feed, and the same peed, namely 10 ad cut.|j 73% No mark) } yj i 4 ag 
feet per minute. As it also took 4% hours 7 62; No mark! 164 1 d 204 Good None 
: ~ 62) No mark 164 , 4h 20 Fair Ground 
to make this cut, and both cuts were made 9 62} No mark! 164 x : 19 Good None 
. . . , nal ? y) t ood ore 
without taking the tool out of the tool 10 62; No mark) 174 16 194 Good (Nor 
post, it means that the tool was run 9 rotal weight of chips removed, 11334 pounds Size of tool, 14 by 3 inches 


hours steady without grinding 


"i ; ee rESTS OF JESSOP’s ARK STEEL IN TURNING LOCOMOTIVE TIRES ON NILES-BEMENT- 
A third test was in turning cast-ste¢ POND CO'S 90-INCH LATHI 


rolling mill pinion that contained 0.48 pet 





tral shaft, that being the one to which the 


turbine is connected, was rrect. The 
consumption was very low, being only 1.1 
pounds per indicated horsepower per hour 
[he water consumption was als lov 
being only 11 pounds per indicated horse 


power per hour, showing high boiler efh 





ciency | “Laurentic’” was guaranteed 
to give a speed of 15 knots and this was 
exceede b 2 1 Ss trial trip 

° r 
<} lid a 4 


Lear to Do The Difficult Things 











a 
In es f a 
will not be a s ss if h t be 
burdens his c ] 1. | e fondn 
the \ f father r has k 
hi n I 1 | { Vi rk : t Ww ~ 
helped him t at the end of his row f 
NILES-BEMENT-POND COMPANY 90 INC H TIRE LATHE AS USED FOR what was Heht fell to : ate 
TESTS OF JESSOP’S “ARK” HIGH-SPEED STI heavy about the work to someone else 
cent. of carbon. On these the cut was 1% der triple-expansion engines working on if he had been permit ted to shirk until 
inches deep, with a 1/16-inch feed, and a_ the outboard propellers and one low-pres shirking has become a_ habit nless 
speed of 12 feet per minute. The tool on sure Parsons turbine connected to the miracle has been wrought his life will be 
this work worked 20 hours without re amidships propeller, the combined power a failure, and the blame will not be hali 
grinding and was still in good condition of the engines being 10,000 horsepower so mueh his, as that of his weak and 
at the finish. On a chill roll a tool 1¥%x The boiler pressure is 200 pounds per foolish parents 
2’. inches worked 18 hours without grind- square inch, and the steam leaves the low On the other hand, if a boy has bx 
ing. pressure cylinders of the reciprocating en- brought up to do his part, never allowee 
At another place a series of tests were gines at from 14 to 17 pounds per square to shirk responsibility or to dodge work. 
conducted on locomotive tires [hese inch. From the low-pressure cylinders it whether or not it made his head ache 


tests consisted of turning the rims of the goes direct to the turbine on the center or soiled his hands, until bearing burdens 
tires on a Niles-Bement-Pond Company's shaft, but for maneuvering the ship into has become a matter of pride, the heavy 
go-inch tire lathe, and the results of the and out of the port, the turbine is cut out end of the wood his choice. parents, as 
tests are given in tabulated form in the and the steam is led directly to the main they bid him goodby, may dismiss 
accompanying table. No comment on this condensers from the low-pressure cylin- fear The elements of success are his 
is necessary as the table shows for itself ders of the two triple-expansion engines. and at some time and in some way 


what was done. The lathe with the tires The levers for operating the maneuvering world will recognize his capacity 
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Waste of Resources Due to Fire * 





3AKERT 


W HITING 


By CHARLES 


+ 


to me this evening 


The topic assigne d 
is in more senses than one a “burning” 
subject. I know that statistics are apt to 
be dry, and statistics of fires naturally 


i eer 
would be dry anyway. But I have to ask 


your attention to a tew statistics of the 


waste duc ) 


The United Stat 


} 


es Geological Survey has 


engaged on an inves- 


been for some tim 
tigation of the losses by fire in the United 
States Through the courte sy oO! Herbert 
M. Wilson, of the Survey, I am able to 
give you some of the main results of this 
investigation which have not yet been 
published 

[he sum total of the losses by fire in 
the United States in the year 1907 was 
$215,000,000 About half of this $215,- 


000,000 was loss upon the buildings them- 


selves which were burned or injured by 
fire. The other half was upon the furni- 
ture, merchandise, etc., contained in the 
buildings. Besides this vast property loss 
there were 1450 persons who lost their 
lives in fires and’5650 were injured. The 


fires which caused these losses of life and 
property occurred in 165,250 buildings and 
the average damage to each building and 
its contents was $1667. 

Notice that these are the direct losses 
only. No estimate has been made of the 
indirect cost of fires, the interruption to 
business, the expense of maintaining fire 
departments and of conducting fire insur- 
ance companies which distribute the loss 
generally over the community. Also, these 
figures include damages to buildings and 
their contents only. There are, besides, 
the damage done by fires in mines and in 
forests to be taken into account to obtain 
the full record of destruction due to this 
element. 

Let us come back, however, to these 
figures of total loss by fires in buildings in 
1907. What do these figures mean? Do 
we really comprehend their significance? 
We speak glibly of a million, or a hundred 
million, or two hundred million, but do 
these figures really create a vivid picture 
in our minds? 

I strongly suspect that we, as engineers, 
too often handle statistics and numbers 
and records without clearly comprehend- 
ing how much—or how little—they mean. 
We handle them quite as the engineering 
student sometimes handles his problems in 
algebra or mechanics—X and Y and C 
are just letters to him. He forgets that 
they symbolize actual concrete quantities. 
So we 


to visualize the 


forget in dealing with large figures 

bulk they represent. 
Suppose we try to picture to ourselves 

what these many millions of dollars worth 


of valuable buildings in which fire an- 


*Address at the union conservation meet- 


ing of the engineering soctleties 
tEditor, Engineering News 
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Suppose it 


nually rages would look like. 
buildings 


were bring these 
which were visited by fire in 1907 all to- 
gether and to range them on both sides 
Let us place these 


pi ssible to 


of a long city street. 
buildings closely together as they might 
be placed on an ordinary street in a fair 
sized city. We will assume that the lots 
on which these buildings stand have an 
frontage of 65 feet. How long a 

you suppose would be required 


to make room for all these buildings? 


Make a 


I tell you and you will 


mental guess in your mind before 
then have some 
idea how accurate your conception of large 
numbers is. Perhaps you may guess that 
such a street would reach the length of 
Manhattan island; or you may be bolder 
and guess that it would reach from New 
York all the way across New Jersey to 
Philadelphia. But those of you who are 
apt in that most useful branch of mathe- 
mental arithmetic 
doubt not, 


matics to the engineer 

have already, |] 
that the street will be far longer than this. 
I may say at once that this street, lined 
on both sides with the buildings visited 
by fire in 1907 would reach all the way 
from New York to Chicago. 

That is what the annual fire loss of the 


perceived 


United States represents—a closely built- 
up street 1000 miles long, with every struc- 
ture in it ravaged by the destructive ele- 
Picture to yourself driving along 
every 


ment. 
this terribly desolated street. At 
1000 feet you pass the ruins of a building 
from which an injured person was rescued. 
Every 3% mile there is the blackened wreck 
of a house in which someone was burned 
to death. 

Imagine this street before the fire 
touched it, lined with houses, stores, fac- 
tories, barns, schools, churches. Suppose 
the fire starts at one end of the street on 
the first day of January and is steadily 
driven forward by a high wind, just as 
actifally happens in a conflagration. Build- 
ing after building takes fire; and while the 
fire fighters save some in a more or less 
injured condition, the fire steadily eats 
its way forward at the rate of nearly three 
miles per day, for a whole week, for a 
whole month, for all the 12 months of the 
year. And at the end of 1907 did the 
conflagration end? No; it began on a new 
street 1000 miles long which was likewise 
destroyed when 1908 was ended. And this 
same destruction is going on today. 

But you say, do not the figures you have 
quoted represent an unusually bad year? 
And are not the improvements in con- 
struction, the better building 
better fire protection, 
ished fire losses? Unfortunately I have 

both questions. 
The statistics of fire losses gathered for 
many years by the National Board of Fire 
show that the annual fire 
loss has been steadily increasing. In the 
10 years ending with 1907 the annual fire 
loss averaged $203,000,000. In the 10 years 
ending with 1897 it was $132,000,000. In 


laws, the 


showing in dim- 


to answer no to these 


Underwriters 
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the 10 years ending with 1887 it was $o2,- 
Thus our fire loss has doubled 


000,000 
i Of course, the increase in 


in 20 years. 
population, in wealth, in number of build- 
ings, means that more property and lives 
are at risk from fires and accounts for the 
increase in total fire losses that the past 30 
years has shown. But that increase has 
not been noticeably checked by anything 
which we have done to reduce the fire 
risk. 

But again you say, is not this fire loss 
a necessary evil? Must not a certain risk 
of fire be incurred in any building? Is 
there anything to show that the total fire 
loss, the risk to property and to life can 
be reduced ? 

These are fair questions and their an- 
swer may lead us to take what I may call 
a common-sense view of the subject. A 
certain amount of loss by fire must be ex- 
pected. Safety and danger are relative 
terms, and there is no such thing as abso- 
lute safety. But we have only to look at 
the records of fires in European countries 
to learn that our fire losses are very, very 
far beyond those of any other country of 
advanced civilization. The fire loss in the 
United States in 1907 represented an an- 
nual per capita tax of $2.50 on every man 
woman and child in the population. That 
means a tax of $15 per year on the head 
of every family of six persons. In the 
principal European countries the fire loss 
per capita per annum is as follows: Italy, 
12 cents; France, 30 cents; Austria, 29 
cents; Germany, 49 cents. Allowing for 
the fact that European populations are far 
more dense than our own, it is yet evident 
that their losses are only a small fraction 
of those in the United States. It is only in 
Russia and Norway, where wooden build- 
ings form a considerable proportion of 
the whole that the fire loss per capita ap- 
proaches even half of our own per capita 
rate. 

I have referred to a common-sense way 
to treat this question of fire risk. It seems 
to me that the common-sense way is to re- 
duce fire risk by better construction when- 
ever and wherever it will pay to do so. 
The engineer’s business is to make a dol- 
lar earn the most interest. If a structure 
will represent a smaller annual cost for 
its whole life, insurance and fire risk taken 
into account, when built of wood than 
when built of iron, or brick, or stone, or 
concrete, then and there wood is the mate- 
rial to use. Deplore as we may the loss 
of the forests, the engineer, like everyone 
else, is hemmed in by economic laws and 
market prices and cannot stray far from 
the bounds that they set or he will find his 
occupation gone. 

But—this is a big but—the trouble is 
that the public—and the engineers with it 
—is apt to run on in a rut. We go on 
building in the old-fashioned way because 
it was the cheapest once and are not wise 
enough to realize the economy of newer 
methods. Nothing but high and higher 
prices for lumber will bring us to our 
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senses and induce us to wake up and bring 
ourselves and our practice up to date. 
I said, you remember, use better con- 


struction whenever and wherever it will 
pay to do so. I use that word “pay” in 
a very broad sense. It may pay the 


builder or the owner best to put up a 
cheap building, which will be a danger to 


tenants and a menace to all adjacent build 


ings. A hundred or a thousand such 
buildings huddled in a city make the pos- 
sibility of a conflagration. Thus comes 
about the necessity of laws to regulate 


building. We have erred in the and 
still err all over this broad land, because 


the 


past 


we have laid over-much emphasis on 
individual to do as he 
pleased with his own. And we | 
slow to realize that this liberty often de- 


lo as he pleased 


right of each 


ave been 


generates into license to « 


with the rights and the property of his 
neighbors 
I do not overstate the case when I say 


that our American cities and villages are 
made up almost wholly of fire-trap build- 
We have lagged far behind in our 


ings. 
adoption of better and safer methods of 
building construction. We must for at 


least a generation to come pay the penalty 
of heavy charges for fire protection, heavy 
And 
we must continue to bear this heavy tax 


insurance rates, heavy fire losses. 


until we rebuild our cities with fire-resist- 
ing structures. 

Fortunately the engineer has provided 
the means and the materials by which 
better and more economical construction 
can be substituted. It was the circular 
saw and the railway that created cheap 
timber throughout the nineteenth century 
and housed the people of the United States 
in cheaply built and easily burned wooden 
buildings. It is the rotary kiln for burn- 
ing portland cement, the rock drill, the 
brick press and 1000 other modern inven- 
tions that are to create the incombustible 
buildings which the twentieth century is 
to construct. 

Let us not forget, either, that incombus- 
tible buildings are only one part of the 
art of fire-protection engineering. Most of 
the materials of commerce are combustible. 
Many are highly inflammable. We must 
protect the contents of warehouses and 
factories, even though the structure be safe 

I know of no better proof of the possi- 
hilities in the field of fire prevention than 
what has been actually accomplished by 
the factory mutual insurance companies 
of New England. These companies, insur- 
ing chiefly mills which handle cotton, one 
of the most inflammable of materials, have 
reduced their rate of loss to about 5 
per annum per $100 insured, a rate of loss 
little more than a tenth, probably, of the 
average fire loss on all classes of buildings 
in the United States. | 
from saying that among the pioneers who 
have done most in accomplishing this feat 
in conservation—in the prevention of 
waste—is the first speaker of this evening 
—John R. Freeman 


cents 


cannot refrain 
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The automatic sprinkler, the automatic 
fire alarm and many other devices, with 
the and discipline of fire- 
fighting forces, and inspection for fire pre 
one of the 


organization 


vention, have transformed 
most dangerous classes of fire risks to one 


of the safest. 


My sermon on this burning question 
must draw to a close, but I must say just 
a word under my second head, which is 
forest fires. I will not bore you with many 
statistics of forest-fire losses Surely, 


surely the memory of the forest fires 


which raged last September and October 


and of the vast losses of property and the 


terrible losses of life that then occurred 
is too near and t vivid to need more 
than a passing allusion 

The fires which raged in the Adirondack 
region last fall burned over an area of 
347,000 acres, Or 542 square miles About 


38 per cent. of this area bore merchantable 


timber. This damage was done within the 
limits of one single State. I leave you 
to form your own estimate of the value 


destroyed by these fires and by the multi- 
tude of other fires which raged through 
New England, in Pennsylvania, in the pine 
forests of Wisconsin and Michigan and 
Minnesota and the Southern 

And the worst result of the forest fire— 
even worse than the destruction of valu- 
able timber and young, growing trees 
which should furnish the lumber that will 
be so sorely needed a quarter of a century 


hence—is the destruction of the soil itself. 


States. 


There are many hundreds of square miles 
in the Adirondack regions where forest 
fires have burned away the wood soil and 
humus and have destroyed the possibility 
of reproducing the forest growth—at least 
for long years to come. Is it a light thing 
that these vast areas, which might under 
proper administration go on producing 
year after year a steady crop of timber, 
should be reduced to barren desert? 
What I most want to make clear to you 
is that unless and until you create in every 
forest State of the Union effective laws 
and effective organizations to prevent for- 
and until you do that 
talk of conserving the 
We cannot get away 
laws. We cannot 


fires—unless 
our 


est 
thing—all 
forests is vain. 
from 
a man to 
uncut when a forest fire may at any time 
And the 


goes, 


economic expect 


preserve valuable woodlands 
wipe out the property entirely. 
higher the lumber 
greater the inducement to cut off the trees 


price of the 


Thus the more our forest dwindles and 


the nearer the inevitable timber famine 
approaches the 
that all the forests shall disappear. If 
a man could hold his like 


other property for a higher price without 


more certain we make it 


timberlands 


risk of total loss, many would prefer to do 
this and many would be found to under 
take timber culture; but so long as timber 
propertiesare subject to grave risk of total 
loss, they cannot be attractive to capital 

Someone may criticize that I have said 
little si But 


very far about conservation 
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surely little need be said to prove that the 
fire loss is a waste and a vast drain upon 


our natural resources. Everyone appre 


ciates it, of course, where forest fires are 
but it 1s much of a 


concerned ; just as 


drain on the forests to burn up the boards 


and the timber in a house which must be 
burn up the trees before they 
sawed. And not only 
tin, lead, zinc—all the 


used in building construction 


rebuilt as to 


ire cut down and 
timber, but iron, 
materials 
and a vast amount of merchandise con 


levoured annually 


by the flames Surely then, the pre ! 
tion of this waste, the work of the st 

tural engineer and the fhre-protection eng! 
neer, is a_tash vhose accomplishment 
means much for the public benefit, means 





Needle Making Extraordinary 


By P. J. HEARNE 
The following description of the pro 


cess of making needles is very in 
teresting: 

“In the making of needles a coil of fine 
steel wire is first run into an elaborate 
machine and cut into pieces the length of 
two needles. These lengths are gathered 
into little bundles, and each end of the 
wire is sharpened at the rate of hundreds 
a minute by being pressed against a grind- 
stone, the sparks, flying in a continuous 
stream, making a miniature firework dis- 
ply. 
center of the wire, which is then broken 
in half, forming two needles, and roughly 


‘first finished’ by having the burs rubbed 


Two eyes are next stamped in the 


down. 

“At this stage the needles are still soft 
wire and need hardening, so are 
soaked in a bath of hot oil and when cool 
again are quite hard and brittle. Then 
follows the polishing process, when, done 


they 


up in bundles of thousands, the needles 
are continually rolled in sand for a period 
of seven days, coming forth from the 
process with a fine polish 

“Lastly they are threaded on wires, and 
a little friction makes the eyes bright and 
clear before they are taken to the packing 
room.—Pearson’s Weekly.” 

Readers of the AMERICAN MACHINIST 
would, no doubt, be glad to have a de- 
tailed description of “the elaborate ma- 
for cutting off, and the method of 
es” must be 


chine” 


sharpening them “in bund 


remarkable 


The hardening, by simply “soaking in 
a bath of hot oil” is very simple indeed, 
although I regret to see that this leaves 


the needles “hard and brittle.” 


The 


thousands, rolling in 


polishing process, “in bundles of 
for seven days,” 
fine polish. I 
kind of wire is for 
Is it any wonder that 
mag- 
rubbish, as tech- 


must certainly produce 


wonder what used 
polishing the eves 
credulous when 


such 


our 


the public are 
azines disseminate 


nical information? 
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“WE PAY FOR USEFUL 


Machining Small Bearings 


\lany methods have been devised from 
to time for machining small bearings 
that in 


Time 


of the shown in Fig. 1, but 


type 


which a half mandrel is used is not very 


frequently met with, although in many 


instances, more results can 


expeditious 


be obtained than by some of the methods 


In vorue Such a bearing, if it is to be 
produced in quantities, calls for equip 
ment which, by reason of its simplicity, 
will enable maximum output to be com 
bined with close limits of error, while at 


same time keeping labor costs low 


In giving the sequence of operations by 





this method a description of the various 
rz} 
23 
White Meta ~ i 
K 
v7 = * 




















B 
A 
Half Mandrel, M.S 
FIG. 2 
res, ete, will be embodied, thus e1 
ling references to be readily traced 


bearings here dealt with are of 


phor bronze and lined with white bearing 
I il 


Operation 1: Disk grind the joint face, 


noving sufficient metal to enable the 
tside diameter to be cleaned up in turn 
4 

Operat a: 4 ; two half bear 
a tw jaw chuck on the « ipstan 
lath ugh I form the recess for 
ining the me rough turn the out 

. liameter tar as possible. Re-chuck 
nplete rough turning. This opera 

1 will f bvious; the castings 
red roug! giving t yeoring 

la better grip. The angul face 

e f dw tool of tl | 





Operation 3: spot for two holes in each 


half bearing \ tin templet is provided 
for marking off the metal retaining holes, 
a piece of tin being cut and bent to fit the 
recess, from which the holes are very 
quickly marked 


Use 


in the sensitive driller and drill holes to 


Operation 4 a flat bottoming drill, 


depth jor the metal \n ordinary twist 


drill ground off square will be quite satis 
this for small bear 


factory in operation 


ings, but for the heavier types it is better 
to start the hole in the ordinary way, us 
ing the flat-bottomed drill to finish out 

No 


describing any 


Operation 5: Run in white metal 


attempt will be made at 


‘best methods for doing this, most peopl 


IDEAS 


portion is then cut away as shown, suf- 


ficient being left to enable the two faces 
to be scraped perfectly true 

This latter the 
amount by which the mandrel varies from 


point is important as 
a true half circle, will be duplicated in 


the direction on all bearings 
turned on it. In other words, if the man- 
dre] half the bearings 


will be short of the half circle by the same 


opposite 


exceeds a circle, 


amount and vice versa The length of 
the center portion is immaterial, so long 


as sufficient support is given the bearings 
Having placed a half bearing in position 
on the mandrel, the clip, Fig. 3, is fast 
ened round the center, just tight enough 
to prevent movement; if fixed too tightly, 
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SMALL 


TOOLS FOR MACHINING BEARINGS 


iding their own opinion as to what gives 
favorable results 
Clean off 


joint 


the most 


Operation 6 metal on the 


disk grinder back to the taces 


Operation 7: True joint faces to sur- 


face if required. This is usually found 


necessary owing to the disk tending to 


ward a more or less hollow finish; why 


this is so, is not quite clear, but may be 
to the flimsy hold on the bearing 


Mount the 


( 


Operation 8 work on a half 


mandrel, turn the ends as far as possible 
in the engine lathe, say 0.025 inch above 
nished size The half mandrel Fig. 2, 
made from machine steel, has the two 
ids | turned down to any convenient 
ize to clear the center part B which is 


first ground accurately to the finished size 


f the bearings. One-half of this center 





FIG. 4 


Boring Jig, C.1. 





~ 


ican Machinist, No} 


Ihe 


are then turned as far as the clip 


the bearing may be distorted ends 
It will 
be seen from a subsequent operation, that 
whatever amount of metal is determined 
upon as suitable to leave at this operation 
for finishing, it must be rigidly observed 
as a standard for the whole, a variation of 
even 0.0003 inch being sufficient to af- 
fect the final accuracy 

Operation g: Use 


lig. 4, bolted to the face plate of the cap- 


the special fixture, 


stan lathe, and finish bore to gage, face 
the end and form the round corner at the 
end of the bore. Reverse the bearing, 
face the end to length, and finish the 0.25 
radius at the other end of the bore. The 
fixture consists of a cast-iron body A 
having a boss B turned to suit a recess 


in the face-plate, to which it is secured 





May 13, 1909. 
by four bolts at A’. The bearing carrier 
C (cast integral) together with its cap, 
is bored to receive the bearings as left 
by operation 8 The bore is 
shown, to clear the rough turned part of 
the bearing diameter, but should not be 
wider than necessary, as undue clearance 
lessens the support for the bearing. A 
small portion at the back of the bore is 
cut away at D to enable the micrometer 
head to be inserted when facing to length 
The bearings should in all cases be re 
lieved by slacking back the cap before tak 


recessed as 


ing a finishing cut. 


Operation 10: Bed the work to the 
mandrel if necessary. This operation 
should not be necessary if due care is 


taken in boring, so that the bearings are 
not distorted or sprung by tight clamping. 
The operation covers, however, a detail 
of importance if the accuracy is not to be 
marred, viz., renewal of the joint face. 
This is generally considered negligible, 
but is a frequent cause of more or less 
mysterious inaccuracies. In boring, or 
turning any bearing in two halves, a bur 
proportionate to the exerted in 
the operation, is forced up between the 


pressure 


P 





—__j 

















= 








AMERICAN MACHINIST 


This method of dealing with bearings 
may appear at first sight somewhat long, 
or to entail abnormal care in order to at- 
tain precision; no difficulty, however, is 
that other 
the 


common to 


work is performed at 


met beyond any 


method, and 
minimum cost, while employing no elab 
orate machines 

H. PEARMAN 


Basingstoke, England 


Splash Lubrication 


be 


splash-lubricated, it was found that sev 


In a wear box designed to entirely 


eral of the bearings gave trouble by heat- 


ing, due to imperfect lubrication, although 
when the inspection covers were removed, 
judging by the quantity of spray or splash 
one could hardly imagine any point which 
reached by the splash, if 


could not be 


not directly at least on the rebound of 
oil impinging upon the moving parts, or 


Indeed 


which 


even upon the walls of the box 


several natural openings through 


the gear-changing mechanism passed, had 
to be provided with deflectors to intercept 


nd prevent its emission 








joint faces and in the case of a ligh 


ing, is sO small as to be practically na 


cernible, but it is none the less there. In 


using the half mandrel then, it becomes 

important to make quite sure these burs 

are removed before finish turning 
Operation 11: Hold the work the 


engine lathe on a special mandrel, Fig. 5, 
turn to finish size as far as possible, clip 
by the center, remove the end cups and 
finish turn the ends 

The mandrel shown is solid, ground to 
suit the finished bore of the bearings, and 
threaded at each end to receive the locking 

Clamp disks B, of hardened 
bored to clear the mandrel and 


muts at 4 
steel, are 


have a recess B’ ground to suit the bear 
ings as left by operation 8 

These recesses should be as shallow as 
possible, say, 0.025 inch, a grip on the 
bearing being all that is required. After 
turning the outside diameter to size as 


far as possible the clip used in operation 
§ is fixed around the center to retain the 
bearing in position and the end nuts and 
clamp disks removed; the two small end 


shoulders are then removed 


im Wa 

RICA mN 

ailing t I 

nub ly spect f 
mechanism running, the box w stripp 
I-xamination showed tl the walls 
parts of the bor contiguous t 
troublesome bearings were practical 
dry. The drawings were brought into the 
discussion and it was found that thes: 
particular parts were so placed that the 
lay outside the planes of rotating g¢ 
and also above the lines passing throug! 
intermeshing teeth-lines P and L, respe 


tively, in Fig. 1. Splash mainly arises in 


two ways: (a) by centrifugal force. from 
the faces and edges of rotating parts 
(b) by the squeezing action of the teeth 
causing the oil to fly axially Chis is 
clearly shown in Fig. 1 Bearings di 
rectly on these planes or lines of flight are 
hence well cared for; elsewhere  othet 
means must be provided for conducting 
the oil to points where needed. Fig. 1 
shows several methods of dealing with 
such cases. At 4 is shown how a wire 
conducts the oil from a point inside the 
plane of splash to the bearing At B is 
shown how a. stalactite-like projecti 
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the box, and at C 
the 


cast on the roof of 


how a groove cast in a boss, serve 


required purposes 
Perhaps these little things appear ob 
designers, but a detailed 


vious to many 


examination of several gear boxes on the 


market shows that similar difficulties 
have been overcome by the provision of 
supplementary oiling devices, and even 
ordinary oil holes surmounted by the 
usual oil hole cover. In my opinion this 
ivors of meanness. Then consider what 


heautiful talking points the salesmen hav: 


in such phrases as “automatic lubrication 
‘needs oiling only once a year,” and so on 


Here 1S 


leading, perhaps, to an 


another ubric trouble 


ion 


interesting spec 


ulation as to how much labor is being 


wasted in providing means of lubrication 


where perfectly automatic means already 
exist 
Certain clutches and other parts which 
had periodic rotation independent from 
their shafts were pr vided with four 
equi-spaced oil holes having large counter 
sinks. Tour holes were provided so that 
d ring periods ot rest, at least one hole 
would be vertical or nearly so, and so al 
W l, which had collected during rut 
i! t Chat these holes 
er purp idmits of no denial 
e the purpose was served 
efficiently "\ eventuall 
i clutch seizi Examination 
tact that the left nd end A 
l h, Fig. 2, had practical] 
\ lhe bearing at the same \ 
i pre ly 
| + ; 
( | Che ght part 
f : he l " 
Q l r, wl 
had be ‘ e+ 
nd le t 
W 
le w t xp 
\ I er N 
ey Say 
\ disp ng w st 
| > 
4 ‘ Ts | t 
g < \ t | Iro! 
' ) 
o t j g points we s ild 
l D get t t est I 
e ow Plugging ‘ holes 
~ ~ ! < r 
ee - ‘ P ‘ \y + la\ + 
has be ‘ r gene practice splast 
lubricate mechanism, not t 
he ex if il il ] es D s the 
ternal oil grt es; perhaps every n 
char has bee struck by e fact th 
1 es which have 1 
ength of time ll oil grooves ve 
come entirel hoked witl pr 
bl sisting of worn-off metal 
| however 
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fit, making a 14-inch shaft, say, about 
0.003 inch smaller than the hole, and 


varying this allowance with the diameter 
and length of bearing. 

The explanation of the matter is this: 
The oil, falling, clings to the surfaces and 
flows by capillarity between the surfaces 
and it would probably be more remark- 
able if it failed to flow, in view of this 
natural law. 

All our 


surmounted 


troul les not 
when had 


1. In fact, in some cases lub- 


assured 


were, however, 


free lubrication 
been 
rication was much too free to please, for 
oil leaked rapidly through the bearings. 
This trouble was cured in most instances 
the bearing 
1, but in the 


up two ends of 
bushes, as shown at D, Fig 
of the driven shaft or power offtake 


by closing 
case t 


the was 


difficulty overcome by 
turning a E around the hole, as 
shown, and drilling a hole F 
the oil to the reservoir. 


Shefheld, 


shaft, 
gre ove 
to conduct 


back 


Eng ROTOR 





Milling on a Boring Mill 


We had to make between 3000 and 4000 
and mill the top surface as 
shown in Fig. 1. The price was close, 
about ™% cent per piece, and the milling 
must be within 0.002 or 0.003 inch of level. 
We could not consider any time lost for 
chucking, and did not think it neces- 
sary to take two cuts, thus the problem of 
a continuous milling and chucking opera- 
tion. 

We had a boring mill that had seen 
some service, the speed of which we re- 
duced to about 1 foot per minute. We 
then took off the tool block and bolted an 
Adams milling head to the vertical slide, 
locating the spindle vertically, and equip 


per week 





FIG. 1 





FIG. 2 
dm M inist, N.I 
THE WORK AND THE JIG 
ping it with an inserted-blade end mill 


We made a set mak- 
gs to the table and bolting four 


of the jigs, Fig. 2, 
ing eight ji 
pieces of tl 
to the circle 

An operator would stand at the front of 


e work to each jig; 32 pieces 


the machine and take off and put on one 
piece every half minute. The peripheral 


speed of the cutter is 138 feet per minute, 


nd we are cutting about 1 /16 inch off 
the casting. A cutter holds up from 55 
to 60 hours to a grinding, and we are 
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looking for a high-speed steel that will 

permit us to do better. 
Erie, Penn. 


A. H. Steet 





A Connecting Rod Jig 


In the accompanying sketch is shown a 
jig for holding a gasolene-engine connect- 
rod during the operation of drilling 
the stud-bolt crank 
These holes must be equidistant from the 
also in the center of the 


ing 
holes in the end. 
center of forging, 
stud lugs. 

The drop 
forging of the The 
ends are solid with the exception of the 
holes being forged in allowing just stock 
enough to machine. Not all forgings are 
correct, and this jig is designed to take 


connecting rod is a_ steel 


web-and-rib_ type. 


care of such irregularities as may occur 
in the forgings and to turn out correctly 
finished connecting’ rods. 

The stand is cast iron, machined at the 
bottom, and finished at the top to receive 


Dowel Pin 
wa pm 












onnecting Rod 


( 











A CONNECTING ROD JIG 


bushing plate A, also on the face to re- 
ceive sliding jaws B and guides C. 

The cast-iron plate A is secured in 
place with cap screws and dowels and 
carries case-hardened machine-steel bush- 
ings for the drills. The cast-iron jaws B 
have depressions in their faces corre- 
sponding to the portions of the rod end 
which they grip. D D are brass nuts tapped 
right- and left-hand for the threaded por- 
tion of shaft E, which is provided with 
square ends to receive a wrench for oper- 
ating jaws B. At F is secured a forging 
having a hole bored through for the feed 
screw and secured to the feed screw with 
set screws are two collars G, one at either 
side of / 

At H is a shoulder bolt 
which is not intended as a clamp bolt, but 


machine-steel 


rather as a gage; any spring in the forg- 
ing will show at shoulder /, and this is 
corrected before any machining is done. 
The conical nut J is set up by hand and 
the purpose of this is to bring each forg- 
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ing in the same position in relation to the 
clamping jaws B B. 

The balance of the machining on the 
rod is gaged by these two stud-bolt holes, 


after which the crank end is_ milled 
through the center. 
Detroit, Mich. &. BD. FT. 





Should Pilot Screws be Made 
Flat on the End 


It seems to be the practice of makers of 


screws to make the pilot screws with a 


fiat end, as shown at F, with corners as 


sharp as a knife. As I believe it far more 


_<o 
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AND BEVEL-END PILOT SCREWS 


FLAT- 


sensible to make them with beveled ends, 
as shown at D, I will try to point out why. 

For illustration, I have chosen a bar 
with a facing cutter and a pilot screw for 
holding the cutter in its place. It will be 
seen at E that if the screw has a flat end 
and the locating hole is a little off to one 
side while screwing down the screw, the 
corner of the screw will cut down the 
side of the hole. But as shown at C, the 
angle on the end of the screw will pull 
the cutter around until it comes in line, 
and then the screw will enter the hole 
without injuring the sides. 

Considering the way the screw strikes 
the bottom of the hole I should also prefer 
the one shown at C and D. It may be said 
that these screws are often used for gibs, 
and there is often little room to drill very 
deep for the end of the screw. 

Let us, therefore, look at G and H, one 
showing a screw with a flat end, the other 
one with a beveled end. It will be seen 
that while the hole in the gib cannot be 
very deep we have always a bevel on the 
bottom of the hole left by the drill and, 
therefore, the screw shown at G enters 
just as far as the one at H with the flat 
end 

The bevel should be about the same as 
the angle on the lips of a drill, ie., 118 
degrees. I this will be read by 
screwmakers, and if it is their practice 
to make them with a flat end, it would 
be interesting to hear their reasons. 

Cleveland, Ohio A. NIELSEN. 


hope 
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Truing the Top of a Drnill Press the rim. After that, finishing the job on 


Table on a Planer 





The other day we wanted to square off 
the top of a drill table A, about feet 
in diameter. As there was no lathe in 
the shop large enough to do it, the planer 
hand was told to do it on the planer. 
As the table A did not turn true in its 
bearing B he proceeded to true the bot- 
tom edge of the flange off at C, so he 
would have a true surface to clamp down 
on the planer. 


2 














the planer was easy. 
ArtTHUR N. KING. 
Waltham, Mass 





Locating Centers in Rough 
Forgings 





This method of locating centers in forg- 
ings first came to my notice in 1892, and 
was suggested by W. H. Sylvester, general 
foreman for the Southwark Foundry and 
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As it is the simplest and most convenient 
method I have ever seen and does not 
seem to be generally known, it may be of 
use to some of your readers and of inter- 
est to others. All that is necessary is to 
secure two light and slightly flexible 
strips of wood and fasten them together 
temporarily (while cutting slots), then cut 
a center slot in them vertically like A, 
Fig. 1, and locating from that slot saw 
equidistant narrow slots both ways from 
the center to the ends, preferably 1 inch 
apart and numbered as shown. Now 
place one of these strips on each end of 























He took four blocks D and placed them Machine Company, Philadelphia, Penn. the piece to be centered and drop a fine 
on the base F of the upright drill. On 
top of these blocks he placed a planer 7 — . r 
vise E, clamping it down by bolts in the an | | T . a ' | | | | | | 
T-slots of the drill base. A short sec- lw 9 8 6 | 6 8 9 WU 
tion G of a bench-lathe bed was found and , 
clamped in the vise E at just the right t. 7 ic 
hight to take a bench-lathe slide rest H, 
which was bolted down through the lathe ro 8 
bed in the usual way. A rather nonde- ] 
script tool J was made to go in the tool . ¥ . —— ¥ ir 
post. ; * y | 
The table was turned by means of an 2 , 
iron rod J connecting it with the drill 2 Vork ? r 
spindle. This rod was held in the drill 
chuck and bent at right angles with an- } + * 7 —{ 
other right-angle bend down into a slot . —~p- 
in the table, where it was wedged with a ‘ : . - : ' 
piece of wood K. The bearing of the Wood Strix FIG. 2 od Strip 
table was well oiled and then on the slow An Ma va 
speed a light cut trued the bottom of LOCATING CENTERS IN ROUGH FORGINGS 
| line in corresponding slots in both sides 
| of the work pulling the line tight to hold 
J the strips in place and measure from the 
| J ry line to any depression or projection as in 
‘ oan Il Fig. 2. When all the high and low spots 
1 | have been located and their distances from 
|| the lines made equal or averaged by 
| moving the strips carrying the lines across 
“a U — the end of the work, scribe a line on the 
a = work through the center slot A, Fig. 1 
A | Then move the strips around go degrees 
| and proceed as before. In the case shown 
| in Fig. 2, by moving the lines and aver 
aging distances, it will be seen that 3% 
T Cc i\ inches is the greatest distance from the 
B — LY line to the shaft on opposite sides which 
subtracted from 6 inches, the distance 
from the line to the center, gives 2! 
inches, or 5 inches as the diameter of the 
largest piece it is possible to obtain. The 
intersection of the lines scribed is the 
TX location of the center to be drilled, and 
\ there is no doubt as to whether the work 
will true up to the size required. This 
method is useful particularly on work too 
NM heavy to revolve on temporary centers 
= It is a very convenient arrangement for 
\ F | | N N ascertaining whether a crank-pin or eccen 
= \ — ‘, tric can be trued up on the forging before 
cel‘ — - commencing work in the lathe. When the 
, ~ center is laid out from the ends of the 
|__| work as is customary, there is no assur 
_ reenter: ance as to whether there is enough stock 
__| ae to true up in the middle of the piece or 
_ ieee not. 
HOW THE JOB WAS PREPARED FOR THE PLANER Elizabeth. N. ] D. W. Barron 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Down with the Standard Involute 
Gear Tooth ! 


Mr. Grant got after the right thing, but 
the end of it, at The 
real trouble is that Brown & Sharpe ought 


wrong page 582 


not to have standardized gear teeth until 
the last word had been said on that sub 
ject Then, again, possibly it was Mr 
Grant’s fault, anyway. Why did he not 
bring forth this sinusoidal tooth before 
Brown & Sharpe got their involute tooth 
on the market? As usual, the man who 
kicks is the one at fault Che chief trou 
ble with this world is that it is pro 
gressing 
Mrs. Entropy gets after me every little 
hal I like te rpente d. as | 
elieve | hay said before As pre 
ina I i S1Z¢ | sually 
Id a staging. She alway bjects; says 
] 1L spend m ¢ making seful 
thi vt t ¢ ¢ mething that | 
c to } k down [ have tried 
de he that, being only a man, | 
e head down from a rope by 
ul d get things plumb, but she 
still sti to it that the only wav to do 
I it all the preliminari ] 
ce Mr. Grant th . comm 
‘al 
| fee x ki Brown & 
Sharpe f putting up nost isfactory 
wing tor work n until this 
t iture perhaps, tooth, the 
} idal ippe t ert inky | is been 
t nve staging It has re 
ed the sci ( gear teeth to a sim- 
icity where any boy with the necessary 
lucati to add two and divide by ten 
1 figure the diameter of a gear. There 
no doubt but that this simplicity of 
mputation was large factor in the 
ickness with which the svstem was 
S bed If now “ iré lng the 
t where design will sav that this 
tt lI] right Sa a 1 average. but 
it they ive special conditions where, 
rt tronger tooth is needed, 
\ rely hav ( en outside the 
ps of the g pecialists who can meet 
e demand and add something other than 
vo to the number of teeth before dividing 
After seeing the wonderful slide rules 
vhich seem to come to life in a certain 
ection of tl untry, with commendable 
regularity, IT wonder that Mr. Grant sees 
nything but pleasure in a change of gear- 
ane 


systems 
doubt 
throw his 


if anyone seriously expects to 


involute cutters in the scrap 


We do expect, however, that if special 


cases demand special designs we will 
make We also expect that if the 
special cases become numerous enough to 
classify they will be and if 
some manufacturer, foolishly expecting a 


them 


classified, 


profit, turns out cutters to fit the require- 
ments of some one of these classified 
specialties, nothing can be done to 
prevent it If, as a remote _ possi- 
bility, one of these classified  special- 
ties should prove more popular than 
was expected, and should meet a lar- 
ver number of conditions it might, of 

rse inally entirely supersede the old 
ystem vuld all sympa- 


In this event we wi 


Brown & Sharpe and 


end them flowers. regrets, etc., as well 
ae¢ T¢ ew“ rorm t itte ~ 
Spring eld. Mass ENTROPY 


Tools for Finishing Grooves in 
Pistons 











ing han Viall’s description of an 
diustable tool { Enishineg ton-ring 
( g piston-ring 
1 : page 287, brought to mind an- 

oo 

FIG. I 

FIG, 2 
j Ma sist, NY. 
THE SLOT-FINISHING TOOL AND THE PLIERS 
other tool used for the same purpose in 

a Londgn gas-engine shop 

As shown in Fig. 1, the top of the tool 


is milled or filed so as to form acute- 


cutting edges. This tool leaves the 
side S of the 


angle 
grooves much smoother than 
when finished with a 
would be 
slit and 
Viall 


flat-top tool, and 

worth trying combined with the 
adjusting pin described by Ethan 
At the same shop men on assembly 


FOR THESE 


ALSO 


work are provided with the tool shown in 
Fig. 2. This is used for putting rings in 
place in the grooves, or removing them. 
[he ends of the rings where they are cut 
have a slight nick filed across. The pliers 
are inserted in the opening in the ring, 
with the hooked ends engaging the nicks. 
Closing the other end of the pliers then 
springs the ring open, enabling it easily 
removed. 


to he place or 


London, England B. LAWRBNCE. 


put im 





Analyzing for Carbon Content of 
Steel 


present 





In No. 6 of the volume of the 
\MERICAN MAcHINIsT, I noticed an article 
written by Albert F. Shore entitled “Re- 
markable Facts in Tempering Tool Steels.” 
[kis I read with much interest, especially 
» the inability 
percentage 


those relative t 


Statements 


of the chemist to determine the 


f carbon in 
Phe 
that steel which is, by the present methods, 
Car- 
cent. of 
carbon 


steel 


above writer makes the statement 


analyzed as containing 1.25 per cent 


bon, really contains only 1 per 


the 


carbonic 


carbon: 0.25 o! 


the 


hardening 


being derived from oxide, 


expressed as CO, which is oc 
cluded in_ the steel Chis 
wrong, as it is contrary to nearly all the 
line of 
will facts 

that these statements are 


chemically 


statement 1s 


facts in my experience in this 


work, and | point out some 
which will show 
not wholly in accord with our knowledge 
f carbon in steel 

\bout there 


crucible ingots of plain carbon steel made 


20 vears were several 


ago 


it the Crescent Steel Works, Pittsburg, 
Penn., which afterward became widely 
known as the International standards. 
Samples of these ingots, which were 


single-potted, were sent to many chemists, 
both in this and European countries, so 
the for their full analyses 
could be compared. The results obtained 


that methods 
on carbon contents compared very well, 
notwithstanding the fact that they were 
analyzed by several distinct and independ- 


ent methods 


chemist in particular 


gas analysis, converted the 


One who is an 
ority on 
carbon in these samples to carbonic acid 
(CO:) by direct oxidation of the drillings. 
The resulting carbonic acid was purified, 
From 
this the percentage of carbon was calcu- 
lated 

All the determined the 
carbon indirectly by first dissolving the 
drillings in a solution of some of the salts 


collected, and its volume measured. 


other chemists 
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of copper, then filtering off the carbon and pendent upon its composition and manu- will vaporize more readily When‘ the 
burning it to carbonic-acid gas by several facture For instance, when a piece of gas is seen coming from the mouth of the 
of the well known methods The gas steel is heated to the point where alpha can it may be ignited with as little danger 
was then absorbed and weighed [hese iron is transformed into beta iron there is as the full can [he gasolene may be 
two methods are entirely different yet a sudden evolution of gas, also when beta poured out of the flaming can as long as 


their results were in close agreement. iron is transformed into gamma iron there is enough liquid present to keep 


Let us consider these methods The These are all well known facts It is. the can nlledl with vapor This trick has 


above citation of a direct combustion of therefore, in reference to the quantity of been performed any number of times 


. - 1 | aa 
the carbon in steel, and measuring the these gases that we differ It might be \ lighted cigar can be dipped into liqui 


volume of gas was looked upon with much said that in drilling a piece of steel all gasolene and it will be extingu shed imm« 
interest. It was to my knowledge the first the occluded gases escape; and it is true diately \fter shaking off the particles of 


attempt of directly oxidizing the carbon that some is lost in this process, but not liquid gasolene the cigar can be lighte« 


in the steel to carbonic-acid gas It was ali We have purp ssely used coarse drill- and st ked : hefore 


a new method and just what was wanted ings in the direct process, to establish I} ereatest danger from a gasolene 
at that time. Up to that time most chem limits, bevond which. other conditions re- ca! mes when it is empty Ask anvone 
ists were in doubt as to whether they were’ maining equal, we could not go , r] n aut bile-repair 
really getting all the carbon in the steel If the drillings are too coarse. we get shon A wi } tried t ‘der a leaky 
or not by the indirect or solution method. low results, due to imperfect oxidization. cal ;, — Il poured out and 
It was thought that when steel drillings, By prolonging the operation all the drill left ta stand er night Then oftentimes 
especially if hardened and crushed, were ings can be oxidized. which will then give cnoug!l nor will remain in t — 
dissolved in a solution of copper salt some’ a result that will agree verv well. I will losi vhen t f the 
of the carbon would be converted into a dd check results made April 12, 1909, 01 1 2 . t 
hydrocarbon, a gas, and be lost The close two different mples nalvzed hb thes: \ , 13] shat te of ) lamp 
agreement in the results of the direct and two methods — 1 in order to prevent the 
indirect methods settled the question and ; . f 4 : If it , hot 
was received with much satisfaction by Sample Carbon bv Solution aan tear thinned : ; eee ee 
chemists in this line of work Numibe Metho Metho 

l 0. of 0 oO] 

In the direct method all the iron, car } So y xO 
bides of iron, carbonic oxide, et re OX! Dhes rtain! lo not. indicate that 
d ed int oxide - Hence ( led et er f «4 1 
gases, sucl s carbon yxide CO) | , ; Mr Sl 

gas CU woul t as ] ‘ 
é together witl 

bide i ll converted 1 I ‘ 1 ‘ 
bonic-a¢ CO.), the ultimate for ( \ 

In the indirect method, wh« not 

drillit OS are dissolved in a pper rT: . . ' ' r 11 } exnl 

si ihn: wee eiiiie sei, we a ‘ The Uncertainties of Gasolene 
CQO. and H.N are all liberated and cons 
q 1ently are lost, leaving a residue t quite \or | , ' Vv | ™ fs 
pure carbon [he carbon is then filtered NIS Noney ‘we Gasole: all ane. os ;’ ‘ , acetal ncht 
ff, burned to carbonic-acid gas and ! mphas he fact that rv now fore 
weighed a : 

In the direct method all the CO and patent gasolene f come cort Son ] lane ehanid — 
CQO. would be repored as carb while times powder ffered for le whi ized liatel not staved on the 
the indirect reports only that which ex lt pours l int the ¢ ley ll render it nroat ‘ , " 1 cr tell w t+ it will 
ists as carbides of iron, principally Fe.C harmless ' alae ial is ies ee Again ti vriter was trving to start 
cementite formed to s :; . rmless the s : — eek. tae — 

The direct method has recently been len WS wine 1 ‘ clit "HC N . ] ’ nti 
greatly developed and is now largelv used i these test ] e beet nd car ; as tartis mainrtet . has , \\ 

In all steel laboratork Ss \t the Cre scent f rined wit!) 1 rdinarv <¢ ] ; ; ] rent! 1] ‘ ( ! } ; 
Steel Works, both methods are in daily , . 00 vetewdla “ ee ec ane f ‘ tarting 1 anfent 
LIS€ Checks run against ¢€ ich other agree g solene tor ' t rent t ti first tr 
within the limits of experimented error, Gaselene wi pori t ordinarv tet nd ther , furt] 

which we regard as a fraction of 0.01 of peratures nor when mixed wit! a vith « he toid 
carbon sufficient air will explod therwise it wi 

If Mr Sh res Statements were true In burn witl mall bli flan lher 1 t 1! I tell C 
the example he gives the direct method 1 mor langetr n touching match ¢ lt 3 ‘ refor c 
should give 1.25 per cent. and the indirect the mouth of full can of gasolene thar nd ld be handled wit re, tl 
I per cent carbon In our laboratorv. there is hting eas jet he can ' ] F natonge ne 3 nt ¢ m 
where two methods have been used in nd the pipe are both filled wit xpl ¢ | 
parallel many times, this is not the fact ive. but as t on f ate whicl , 4 well netructed can will reac 
It would be utterly impossible to get con reach the por or gas is small, there wi ! 
cordant results by these two methods if ] eXDLOS * ¢] yell 
0.20 per cent of the carbon repe rted in mes ot hiqui ‘ lene nad air for . 7 y ad neers rking 
steel was derived from the occluded car plosive mixture hout 1-7500 gas 
bonic oxide If a can is half lled with gasolene and (; let vill #4 t vate nd ¢ 

Occluded gases in steel is an old st ry it a temperatur f 70 legree =: Fahrenheit rn! . 094 sa¢ r — smother 
All steels contain it more or less irreg- r more. the liquid will vaporize so rapidly it bv throwing heavy rug or sand on the 


, , ] ‘ £ she ear oat. has sttiy +h, ir supply 
ularly distributed. Some have much more. as to fill the upper par the can wit ( C 


e ol, a wall chatean ¢f seseacl ao wl ~ | Rereecrs \ 
than others: the amount being largely de vapor If well Shaken, the liqui Vew N T - 
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Annealing Iron Castings 


Replying to A. H. Steel's inquiry at 
page 486 about annealing gray-iron cast- 
ings, I will offer a suggestion which, al- 
though I have never tried it directly, I 
see no reason why it would not do the 
work in a much shorter time than 30 to 
48 hours. 

Instead of packing the castings in char- 
coal or any ordinary filler, use black 
manganese and pack the castings in it 
with as little space as possible, about 1/16 
or \% inch between the inside of the box 
and the castings to be filled with the man- 
ganese. Then heat the whole until sure 
that every part has been brought to about 
1500 or 1600 degrees Fahrenheit and let 
it cool off slowly in ashes or lime. I think 
that it will be found that the heat will not 
have to be applied for more than an hour. 
I use black for softening 
chilled gray-iron castings in spots, by ap- 
plying an ordinary gasolene torch against 
the spot with the 

I for one hope that if Mr. Steel gives 
this method a trial he will let the editor of 


manganese 


covered manganese 


AMERICAN MACHINIST know the results 
so that others may benefit. 
Ottawa, Can. W. L. McLaren 





Balancing Threshing Machine 
Cylinders 


The article on “Balancing Threshing- 
machine Cylinders,” published on page 
45, was read by me with much interest, 


the seldom touched 


upon by writers, and because the opera- 


because subject is 
balance in 
was a part 
ago. Often 
since then I have seen the usefulness of the 
knowledge, 
needed in balancing other things 

It would be 


comprehen 


tion of securing a running 


threshing-machine cylinders 


of my business many years 


h 
much 


then acquired, and so 


impossible to give a more 
sive idea of this operation than 


was done in this article, and yet a very 
essential feature of the art of finding the 
place where the counterbalance is to be 
applied was left out 

In our practice we did not use the 
guessing method for locating the counter- 
weight lescribed, but found its needed 
locat y an infallible test. As was stated, 
the frame on which the cylinder rests natur- 
ally vibrates when a high speed is at 
t ] ( s; not balanced 
Apart f f t near to the 
haf ¢ K€ tationar 

I g I pporting the 
I ' g test, which is to 

f linder \ 
p r other marking devi 
- ving it bar to t 
tl haf ler ( topp 
a ‘ it 

and ti rk le cated, it 
tr « tl I irk 1 yt ¢ iC tl 
; wher silidie. “aia , 
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to be applied, and there must be some 
guessing done after all. Practice, how- 
ever, soon enables the operator to locate 
the proper place for the balancing piece, 
as well as its probable weight, and he 
inserts it a little ahead of the mark, say, 
eight or ten degrees showing, without 
analyzing causes, that the weight that dis- 
turbs the balance precedes the vibrations 
about to the extent indicated. 

Of course a number of trials must be 
made before the job will pass as perfect, 
especially when the highest speeds are 
given the cylinder. When a second test 
is made and the mark coincides with the 
the previous one, this indicates that the 
proper place for the counterweight was 
found, but that it was either too heavy 
or too light, as may have been shown by 
an increase or decrease of the vibrations, 
as compared with those of the first trial 


Chattanooga, Tenn A. Q 





An Adjustable Parallel 


Seeing the adjustable wedge by C 
Olivetti on page I91 puts me in mind of 
an adjustable parallel I saw in the Elgin 
Watch Company a few years ago 


4 


1 slides on top of B which has a T- 


ae B 








AN ADJUSTABLE PARALLEI 


slot cut in it. Two screws run through 
A and into the slot in B where there are 
that T-slot. It is 
set with a and the 
hold it fast. It can be made to take in 


as large as wanted. I saw them take in 


two nuts slide in the 


micrometer screws 


14 to % inch 


Muskegon, Mich. Epwarp Porsserc 





Filing Notes and Magazine 
Clippings 


I. A. Halsey describes his filing system 
Mm page 399 and must, therefore, take the 
consequences of starting me on the index 
question 

Having collected and clipped for years 
[ have discovered one fact; most of my 
lippings are from the AMERICAN Ma 


HINIST or from papers of the same stand 


rd size \ few are smaller and not one 

i hundred is larger. I therefore, clip 
he whole page and have a box to re 
ive it that will take it without folding 


box opens on the top and side in the 


letter file and | 


e€ manner as a have 
tear detains - — . 7” 
r division pages and extra divisions 
r rious subject which I am par 
ilarly interested 
Whe I find small .arti if I a 
ly h 1 clipping on the bject, I 
+ ] | : ] 
paste it the original 
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clipping on the part of the page not oc- 
cupied by the useful article. If there is 
no such clipping or there is not room on it 
for more, I paste it on an advertisement 
page of the AmericAN MAcHINIsT and 
file the page. This makes all my clippings 
and notes of a standard size and easily 
handled. I weed out once in a while and 
it is at this time that I do my clipping 
and pasting to get all my articles on to a 
fewer number of standard sheets. I 
never have two articles on different sub- 
jects on the same sheet excepting in the 
rare cases where two articles I wish to 
save are on the same page. In this case 
I have to keep them both together but 
make a note of the fact on a sheet in the 
place where the article should be. When 
enough notes of value are received it costs 
little to have them bound. 

[ index each article in the upper right- 
hand corner with the first three letters of 
the name. I formerly used an index with 
this but found it of little value, my ar- 
ticles being themselves indexed, I can lo- 
cate them there just as quickly as by going 
to an index first. It has the ad- 
vantage of having all my clippings on any 
subject As an_ instance, 
suppose I have to design a piston for a 
to my index and take 


also 
in one place. 


gas engine. I go 
out all the pages on pistons and I have 
all my clippings on the subject before me 

The beauty of my system lies in its 
When I read an article I wish, 
I simply take out the page, mark three 
letters on it in pencil and slip it where it 
belongs. Of course, I will sometimes find 
something I cannot clip but can still make 


simplicity 


a note of it and file it where it belongs 
lhis ought to interest the ones who have 
clipped for a while and then let an ar- 
ticle go simply because they were too lazy 
or tired to index it at the time, only to 


find out six months latter that it was 
just the article that they need. 
On page 405 T. P. has an article on 


“Short Cuts in Arithmetic.” 1 agree with 
him that they are no shorter the way his 
pocket book gives them, but I would like 
to bring out one point in which they have 
There are a great many ma- 
who cannot 


their value 


chinists, and good ones too, 


use a formula, however simple. In a right- 
angle triangle for instance, tell them the 


two legs are three and four inches and 


the formula for the hypotenuse is 


Y= \ At+ B? 
whet 
A hypotenuss 
{ one le g 
B ther leg 


That is about all the good it would do 
them. Tell them to square each leg, add 
the results and take the square root, and 
they think it is a 

This *may read like an exageration but 


snap 


it is the truth. I have been coaching sev- 


cral of the boys who are taking a cor- 
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respondence course and this is their main 


trouble If they see a letter they are 


stuck but give them the figures and they 
can work anything 


Wis 


Muilw: JoHN BaAILey 


IKeC, 


Patents and Patent Experiences 


1 he expericl s f a patente detailed 
on page 302 a doubtless of a very usual 
order Wher man proceeds to get out 
1 paten ight first to find out how 
n ) f each th uusand can 
SUIVIVe en four years Then he should 
ask himselt whether his patent 1s on oft the 
likely Irvivors, etter still, he should 
isk son ‘ did friend to tell him the 
trutl Even when a patent is good, o1 
rath f eally good ice it n 
miecans tI ll \\ t the pat ite Ss going 
to make : ess of it In this country 
it seems to require the whole period of 
a patent to get it taken up. By that time 
the inventor has died of worry and want 
ot tor s no means left, if alive, to 
ight tringers 

Plent sood things die for lack of 
capital Plenty of others die from too 
much inventor There ought to be a 
sort of 1On bu 1 pronounce on 
tne nie . I mvention lhen 1f v od 
the 1 should be placed out of want 
and tt aed ssistance lf called for But 
is} XQ per nt. of them, they ought to 
be kept from interfering in design o1 
manufacture, for they can never carry a 
thing forward to the commercial stag 

One of the most important duties of 


expert is to distinguish between 


i 


patents that are and are not worth help 


ing on. A triend came to me once; he was 
very full of a rotary engine which he was 
desirous of helping and out of which he 


was ultimately to gather shekels 


really cle had 


toothed gears and possessed a minimum 


many 


It was a ver engine; no 
genuine pro 


hard work; 
ran quietly and did work 


of complication It was a 


duct of inventive genius and 


was well mace 
: 


would 
But 


But it had certain limitations which 


not, perhaps, appeal to the lay mind 


it was an engine which had a certain field 


of usefulness if capital had been available 


and it was thing that would have been 


interesting to play with had one had spect 
lative capital 


ver the difficulty by advising any 


frrend to embark his capital if he could 
afford to lose it, but not to do so if th 
iniount Of capital involved was more than 
he could nished 


=¢ witl a light heart | 


mv report by drawing his attention to the 
existing Ititude of rotary engines, and 
stated 1 had seen others of which I 
could s | s well as of this mi I 
pointed it that of all the crowd I did 
not know f ngle rotarv engine then 
mt the market Is it likely, T asked that 
\ Ve ed the me success He 
\ nd lid not venture Yet I 
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1 


have he Ipe d the 


like d 


ventor if I could have done so with justice 


would have to in 


to my client 

' 
along which are 
do 


than 


Many inventions come 


good in themselves vet not carry out 


ck 


such 


thei object iny bette! do other 


vices. It is thus not possible to place 


inventions though it would have been so, 


put more 


money int ts who have no knowl 
edge of the subject. I well recollect a maz 
wl id put $20,000 Int tent 
for a mec ical It fell t ‘ 
to conduct ! ‘ the machines at 


work \t pl \ int 
stoker I ! \! rpri \ 
great, wher w the er macl and 
asked S er t ‘ mechanical 
st ike 1 t | explain the 
were of ( I ( I 1 
ust ris TIS¢ s indeed great H 
dou ste 1 loll nf elie 
the stoker ) and he 
me very s 1s st dollars, f 
they were | \ d ‘ 1eT t S 
nund than | 7.) et N vy that 
14 ved himself I nvesting 1 ima 
that had a meectitor bat the . hand 
shovel. Had he met me ner and pai 
me I per cent t what he proposed t 
vest he would have left the thing al 
tor it was n ner of good anyway 
Most of the inventions of anv value are 
got out day by day by men who are at 
work on the particular line of business 
connected with the article patented. Ox 
casionally some man comes forward who 


1s a stranger to an industrv and he does 


something in a 


\ ite different from 
anyone else His very gnorance has been 
his help. Had he known how things were 
done it is possible he would hav: 
tempted to improve along already beaten 
paths. But the revolutionary invention is 


rare 


1 
I 


I 


Thousands have worked at the ste 


neme Had boilers been strong en ugh 


t is probable that the pist engine would 
lever have superseded the turbine 2 
oiler pressure and Watts’ air pump and 


scparate ce ndenser | ave, howe ver, br uught 
about the users’ citation of the Hero 
steam turbine, which is regarded by th 
S| | 

vman as lutionaryv invention It 
is. of <« Se thing f the sort Me 


chanical affairs Nave i wav of devel ping 
wong certain lines Phe ttest service 
t One ( 1 x ] ? ] < \ t Ss Tf 
! 1 \ 
11 respect I ‘ ( gy Ss I 
1 ’ 
eine, the niv success! gines have bee 
t] S¢ whicl ] pm } ] g 
ved lines | Ss R ‘ < ; 
locomotive g g s 
d the ’ ¢ © < o S 
cal en S \\ f 
tow r g ‘ c \\ ) rT} 
tained t 1 ¢ t eas t 
‘ +) ; 
popularity, 
ng Singl etl Q s } \ ‘ 
; ’ y } t 


sol 


| he 


a success only sO far as 


cylinders are no more high-speed 


engine has made 


has become 


it like 
engine 
Now, tl 


chan if it could be written out fully 


an ordinary marine 


is experimental hist 


b man who has made a special 
t t et isn would ww his in 
ventor what 1 id Che best thing 
l t ung 
the : patent lee 
' 
iT! pl p T T T pit mea . 
to p 1 p ‘ | t t 
frit , f 
m conf ‘ thew ars 
Th ? ) 
1 1 T ‘ { it try e 
r ‘ ’ 
] 
‘ ‘ 
fe 
ry ‘ 
, 
” | i 
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_ i i 
, ‘ | 
( 
| 
lollar | the re 7 
| re 7 \ | 
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Wri pol 
tical : , f 
bringing it an improvement in any gi 
ley TT¢ ¢ } , 
ul | es] ‘ 
wou it y 
1 17 
woul é 
+} 
Lif W tT) 
, ‘ nn 
I of knew f ) 
vn "A sol . 
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e Washington Meeting of the A. S. M. E. 


Valuable Papers, Pertinent Discussion and Royal Entertainment Marked 
the Spring Meeting of the Mechanical Engineers, Held May 4 to 7, 1909 





EDITORIAL CORRESPONDENCE 


(he program of the spring meeting of 
the A.S. M. E. 


arrangement, the 
dance taking place on the opening evening 


was varied from the usual 


evening reception and 


of luesday. The address of welcome was 
given by Hon. Henry B. F. MacFarland, 
President of the Board of District Cam 
inissioners, and the response by President 


Smith of the society 


WEDNESDAY'S SESSIONS 


Following the reports of the tellers of 
and of the 


business of importance 


the election membership com 


mittee, the chief 
transacted at the business session was the 


reading of proposed amend 


preliminary 


ments to the constitution, on which action 


will be taken at the next meeting 
[he first of thes« 


bership committee and 


came from the mem 
related to the bet 
ter definition of the qualifications for as 
now 


sociate membership, which are am 


biguous. An addition was also proposed 
junior member 


for that 


to the qualifications for 


ship, making candidates grade 


ineligible. An 
Professor 


over thirty years of age 


other amendment was read by 


Hutton and proposed the addition to the 
list of standing c 
be called the 
the 
larly organi 
intelligent handling of public questions ot 


mmittees of another, to 


Public Relations Committee, 


behind this being to have regu 


idea 
zed society machinery for the 


an engineering character 
The first paper taken up was by Ellis 
C. Soper, its title being “A Unique Belt 
Conveyer.’ It described an unusually 
long belt conveyer which, running down 
hill, consumed less power when loaded 
than when empty he principal discus 
sion of it w I Mr. Bennett, who criti 
ed the nveé ig in no sense 
nique l ( re many 
others just long, many that run down 
hill and some whi when loaded requir: 
brakes to hold them from running away 
Further discussion by Mr. Emerson, Mr 


Miller a criticized the state 
ments made from an economic standpoint 


automatic 


The secor d paper related to 
feeders for handling material in bulk, by 
C. K. Baldwin, wl described feeders t 
be used in connection with belt conveyers 


pointed out 


In the discussion Mr. Bennett 
f feeder, 


the importance of the automatic 
that by securing uniform loading it 


largely reduced the width of the conveyer 
belt. 

The two remaining of the ses 
“A New Transmission Dynamom 
Wm. K 
“Polishing Metals for I 


papers 
sion, on 
Kenerson and on 


xamination with 


the Microscope,” by Albert Kingsbury, will 
be published in these columns at an early 
date lhe 


ersons paper was extremely 


discussion of Professor Ken 


complimen 


tary, one speaker pointing out that by rea 


son of its small size it may be used in 


making road tests of automobiles—such 


tests now being confined to laboratory in 


struments and to artificially imposed con 


ditions He hoped to make such tests 
in the near future. 

Wednesday afternoon the society and 
its guests were entertained by an ex 
hibition cavalry and artillery drill at Fort 
Myer—the drill eliciting round after round 


of applause. One sweet young thing who 


was heard to say 
was the best thing 


Mechanical En 


did not quite catch on 


that this exhibition 


she had ever seen the 
gineers do 

Wednesday evening the 
to a lecture by Chief 
the Reclamation Service on 
of the various irrigation projects now un 
construction in the West 


illustrated by a 


society listened 


Engineer Davis of 
the progress 


der lhe lec 


ture was large number 
of superb lantern slides which were of 
those illustrating the be 


out re 


inusual interest 
fore and after conditions bringing 


peated rounds of applause 
This work is a conspicuous exception 
to the usual slow rate of progress of Gov 


ernment work The law authorizing th: 


work was passed less than seven years ago 


ywress shown by the lanter 


and the pr 
slides is nothing less than extraordinary 


[ HURSDAY’S SESSIONS 


If there was ever any doubt about th 


wisdom of the society in organizing the 


removed by 


Gas Power Section it was 
the lively interest and great success that 


attended its session of Thursday, the at 


moreover, excellent 


by the reading 


tendance being, 
[he session was opened 
by C. L Straub of on the 


a report pro 


gress in the use of the producer gas en 
applied to marine propulsion 1 
While some 
and the field 

universally felt to be very large, 


gine as 


Europe progress has beet 


made for this system of 
power is 
universal difficulties with the producer as 
applied to the burning of bituminous coal 
are found. Following this report Mr 
Straub presented a paper on “Marine Pro 
ducer Gas Che 


and gives plans for, a lake freight carrier 


Power.” paper describes 


equipped with producer gas engines of 
1000 horsepower, which, however, has not 
built. In view of this perhaps 

publication the 


a similar plant of 300 horse 


yet been 
premature author ex 


plained that 


power capacity has been in operation for 
year with results that justify the 


the 


Over 
publication of paper. 

he paper was discussed in connection 
with the next one on the program on “The 
a Small Producer 
C. W. Obert. 

lhe most valuable information brought 


Mr 


Operation of Gas 


Power Plant,” by 


out in the discussion was given by 

Holmes of the Geological Survey, who 
explained that at the beginning of the 
work of the Survey in connection with 


gas producers, the two great difficulties 


found were connected with the obtaining 


of gas of uniform quality and with the 


disposal of ashes and clinker. Entirely 


satisfactory has been made in 


disposing of the first difficulty 


progress 
and good 
progress with the second 

The third paper of the session was on 
“A Method of Efficiency 
Engines,” by Butter 
Some writ 


but, 


Improving the 


of Gas Thomas E 


field, which was read by title 


ten discussion had been presented, 


heing chiefly mathematical, it was taken 


as read and passed on for publication in 
the Proceedings. 

The concluding paper on “Offsetting 
Cylinders in Single Acting 
Prof. T. M. Phetteplace, has already been 
published in abstract 


The paper brought out an animated dis 


Engines,” by 


in these columns 
the chief participants 
Norris. The 


problem for 


cussion, in which 
were Mr. Herschel and Mr 
had 
large horizontal 


the 


former investigated the 


engines—the paper re 
engines of 
sions are that the 


( iffset C\ linder 


lating to small vertical 


itomobiles. His conclu 
smallest advantage of the 
attends its use in high-speed four-cycle 


vertical engines and its greatest advantage 

slow-speed horizontal two-cycle engines 
Mr. Norris referred to the long experience 
if the with which he is asse 
iated which, after making offset cylinders 


abandoning the 


company 
for "many vears, is now 


making all its new designs 


with the cylinders and shafts in line 


practice and 
lhe afternoon was given up to a White 
the 
a large number 


House reception by President, which 


was attended by 


The evening of Thursday was occupied 


by an address on “The Engineer in the 
Navy,” by the former chief engineer of 
the navy department, Rear Admiral 


George W. Melville; an address on 
“Admiral Melville's 


gineering Profession and to the Nation,” 


Service to the En 
accompanied by the presentation te the 
National Gallery of a portrait of Admiral 
Melville, by Walter M. Macfarland, 


and 





May 13, 1909. 


the acceptance of the portrait by Dr. C. B 
Walcott. 

Admiral Melville began by reviewing 
the movement for the consolidation of the 
line and engineer corps of the navy, which 
he believes is working out well, and fol- 
lowed with a sharp arraignment of the 
recent reorganization of the navy yards. 
Mr. Macfarland’s address was a touching 
tribute to the Admiral, the 
speaker's days in the navy, had been his 


who in 


superior officer. 


FRIDAY’S SESSION 


The session on Friday morning was op- 
ened with a paper on “Small Steam Tur- 
bines,” by George A. Orrok, the paper be- 
descriptive of the different 
available. The 
discussion was animated, the general im 


ing chiefly 
classes of turbine now 
pression being that while the small tur 
bine has a field that it can well occupy, it 
cannot become a general competitor of 
the high-speed steam engine. 


erally admitted that the economy of the 


It was gen- 


small turbine when run noncondensing is 
not as good as that of the reciprocating 
engine, its low cost of maintenance and 
upkeep being the chief leading 
to its use. Mr. Forbes mentioned a tur- 
bine which was installed in New York in 
1852 and ran for fifteen years with entire 
success. Mr believed that the im- 
pulse turbine would eventually displace the 


factors 


Rice 


reaction type for all sizes, but against this 
Professor Carpenter gave the opinion of 
Mr. 


action turbine would eventually occupy the 


Parsons that for large sizes the re- 
entire field. 

The second paper of the session was on 
“Oil Well Tests,’ by E. M. Ivens, the 
paper describing the rearranging of an 
equipment of air-lift pumps in the South 
ern oilfields, and the 
tests before and after the reconstruction 


giving results. of 
[he paper received no discussion. 
Following this came a long but not very 
pointed continuation of the discussion on 
safety valves, which was originally taken 
up at the New York February meeting 
At the conclusion of the discussion it was 
the president that a _ re- 
committee on safety valves had 


announced by 
search 
been appointed. 

As the hour was getting late the. re- 
maining papers on the program—‘“Specific 
Volume of Saturated Steam,” by Prof. C 
H. Peabody, “Some Properties of Steam,” 
by Prof. R. C. H. Heck, and “A New De 
parture in Flexible Staybolts,” by H. V 
Willie, were read by title 

After the passing of the usual resolution 
of thanks and of a resolution offered by 
Professor Hutton calling for action by the 
council relative 
tions in the patent office, the meeting ad 


to improving the condi- 


journed. 

The afternoon was occupied by a trip 
to the home and tomb of Washington at 
Mt. Vernon an exhibition of a 


dirigible balloon at 


and by 
Fort Myer 
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An Efficient Keyseating Fixture 


VAW 
tool 
which tends to in 


the 


PER 


In modern machine building any 
special tool or fixture 
quality 


the 


crease the output or improve 


of work is eagerly welcomed by 


4 


manufacturet \s 1 prominent superin 
tendent in the trade once remarked to 
the writer, “quality and quantity” spel 
success in modern manutacture lam i 
closing a photograph of mall special 
fixture which illustrates both subjects to 

greater or lk degree It is che ip te 
make, and ea I operat 

In our shop we have a great n blind 
keyways, 'x3/32x34 inch long, to make 
as shown in the work irked A Ch 


securely by 


carefully centering th 
work, the s] iper ram 
proper stroke to make 
quired length, and the 
to Start 

By turning the handl 
block G up the a I 
causing the tl ton 
wi nd | i¢ 
the t el t} 1 « 
t mming I 
the stroke rt 
reg ted b t 
he elevating \ 

the 

g 1 position I 

ted the st 
wol hen rel 


screwing up the 


dju 
afl ' 


803 


After 
with the 
ted to the 
the re- 


nut D 
utter 


keyway 
chine ready 
the 
he base, 

eed into the 
tening 
prevent 

d of 








— 





") ED 














former method was to drill a small 
V4 inch deep is near the edge of the 
bored hole as possible, and break the 
keyway with a small gouge the same 
width as the key This was avery 
tedious job and not satistactory 

Finding an old he cross slide among 
our relics, its n perati gave 
me an idea, which I| finally worked out 
into the tool show: Referring to the 
illustration, the body of the fixture is an 


old rise-and-fall tool block, adjustable up 


and down an angular slid 1s 

work showing the keyway to be cut: B 
the cutting tool with the high-speed steel 
cutter b, brazed in position, and C is the 


sit 


work in position to be 

In operation the body of the 
bolted to the 
whichever is 


Nhxture 1s 


shaper table, or held in the 


vise, the most convenient 


The regular shaper toolpost is removed, 


and the tool B is placed in the clapper 


block with the cutter down, and held 


Steptoe Shaper 


*Department foreman, John 
Company 
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Automobile Accidents 





As a source of accidents and fatalities 
the automobile now stands in the limelight 
of publicity, and while we are far from 
excusing the recklessness of some auto- 
beliey e, 
a source of newspaper copy auto- 


mobile drivers, we nevertheless, 


that as 
mobile accidents have been worked at the 
and more de- 


expense of others equally 


serving of notice. 

The 
celving a 
but of all 


entire subject of accidents is re 


amount of deserved at 
the 


a minor one, the automobile, 


large 


tention, numerous sources 
of accidents, 


receives more attention than, perhaps, all 


others combined. It is in this city espe 
cially that much space has been devoted 
by the daily papers to automobile acci 
dents, and while such accidents have de- 


served all the attention they have received, 
the fact, nevertheless, remains that acci 
dents and fatalities far exceeding in num- 
ber those due to the automobile pass un 
noticed except when they are accompanied 
by spectacular features 

The police records of this city show that 
between January 1 and April Io there were 
$34 the 
limits, of 


vehicular accidents within city 


which 162 were due to street 


horse-drawn vehicles and 90 


Looking 


a larger way, the report of the Board of 


cars, 107 to 


to automobiles. at the matter in 


Health for this city for 1906, the last 
which we have at hand, shows a total of 
3781 deaths from violent causes not in- 


cluding murders and suicides, this being 
an average of over 10 per day, most of 
which passed unnoticed, which they would 
not have done if caused by automobiles 
The the 


given by the daily press to automobile 


explanation of prominence 
accidents is undoubtedly that the machine 


is a new factor in our civilization and 


that the accidents caused by it 
idded to 
the proper indignation at the recklessness 


are public 
in their very nature, which is 
of a few automobile drivers and their at 
tempts to use their machines as means of 


escape when this recklessness leads to 
serious consequences. That such drivers 
need a sharp taste of the law we would 


be the last to deny, and in bringing this 
about the present agitation is the natural 

the 
auto- 


means. At 
the 
an engine of 


end perhaps necessary 


same time it remains true that 
the 
destruction that many have come to regard 
the 
horse-drawn wagon which pass almost un 


mobile is not leader as 


it, the commonplace street car and 


noticed, leading it in large numbers as the 
above figures testify. 

The matter has been largely complicated 
by the improvement in our streets due to 


the introduction of asphalt 
which has brought about 
in the 


the 


pavements, 
a large increase 
number of pedestrians who cross 
streets where they should not. In a 
legal sense the pedestrian has the right 
of way on the crossing but not elsewhere 


on the highway, and while this is the last 
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reason that can be given for any lack of 
care by an automobile driver, the fact re- 
mains that the practice has 
largely increased his difficulties as well as 


prevailing 


the pedestrian’s danger. 

When the ordinary speeds of automo- 
biles and of horse-drawn vehicles are com- 
pared it is at first sight surprising that the 
latter should be a more prolific source of 
accidents than the former. The result is 
doubtless due to the superior control of 
the driver his vehicle. 


automobile over 


The quickness and certainty with which 


an automobile may be brought to a 


stop 

i 
can only be fully appreciated by those who 
have But 
for this and for the further fact that it is 


operated one of the machines. 


scercely possible for it to run away, the 


two classes of doubtless 


change places as sources of accidents. 


vehicles would 





Are We Neglecting Drilling > 





Drilling is such a common operation, 


without doubt the most common of all in 
the shops, that we are apt to think very 
little about it. Yet, if the experience of 
some of those who have studied the sub 
ject very carefully counts for anything. it 
is perhaps the least ' 


operations 


understood of all 
our shop 
Taking 


feeds, we 


the question of drill speeds and 
find a wide range of opinions, 
the greatest difference being with speeds, 
the feed per revolution being fairly well 
understood in most not being 
materially affected by the change in speed 
The chip that can be taken by the lip of 
the drill does not depend on the speed ex 


cases, and 


cept as the size of the chip might affect 
the proper cooling of the lip in the case 
of carbon drills. 

The experiments that have been made 
nidicate that, as a rule, high-speed drills 
can stand about double the speed of car 
bon drills in most cases, which, with the 
same feed per revolution, make a saving 
of one-half in the drilling time. This does 
not necessarily mean that it will always 
pay to the drilling 
time may be very little as compared to 
total time which must include handling. 
On the other hand, 


use them as actual 


there are probably 
many cases where the higher cost may be 
justified even without a saving in drilling 
time, owing to the longer time between 
grinding and the more constant operation 
of the machine 


When it 


no doubt that the average shop loses time 


comes to small holes there is 


by not being able to run the drills at an 


economical speed. Drilling machines are 
usually bought to give a fairly wide range 


of capacity and it is very evident that a 


machine which will drive a t-inch drill 
will hardly be economical on 1/16-inch 
drills which should run sixteen times 
as fast. To run a I-inch machine at 


such a speed means undue wear and power 


consumption, and while we do not usu- 
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ally pay much attention to power used by 
machine tools a little figuring will show 
that it may easily become a_ serious 


un 


matter. Taking a horsepower at $7 
per year, which seems to be considered 
a fair average by many shop managers, 
we can readily see that every wasted 
horsepower will go quite a way toward 
buying a small drilling machine that is 
specially suited for the higher speeds that 


are more economical 


? 


Those who are carefully studying the 
drilling question predict much higher 
speeds on small drills, limited almost DD 
the ability of the machine to run at a high 
speed, and correspondingly higher speeds 
of larger drills, based on a cutting speed of 
125 to 150 feet per minute at th 
edge of the lip for brass and from this 
down to 8o feet per minute for steel 

While these are higher speeds than art 
generally used, we are informed on good 
authority that they can be easily main 


tained under good conditions and with 


proper lubrication. It is certainly a field 
that is well worth looking into and one in 
which considerable saving can probably be 
effected at a comparatively small ¢ itlay 





Thomas Aldndge Weston 





Thomas Aldridge Weston, inventor and 
mechanical engineer, died in New York 
City on May 3, in the seventy-eighth year 
of his age. Although born in Birming- 
ham, England, Mr. Weston was a 
thorough American in more than a legal 
sense. He came to this country when 
quite young, and for a time was a clerk 
in the old hardware house of Pratt & 
Company, Buffalo, N. Y. He had an in- 
ventive mind and a natural aptitude for 
mechanics, and from this parentage 
sprang his first and most widely known 
invention, that of the differential pulley 
block, which in later years became recog- 
nized as an addition to the so-called “me- 
chanical powers.” 

This differential block was an adapta- 
tion of the old Chinese windlass, and is 
a reduction of a mechanical problem to 
its simplest terms. The invention was 
patented in Great Britain and the United 
States; the licensees in the former case 
being Tangye Brothers, Limited, Bir- 
mingham, England, and for this country 
the Yale & Towne Manufacturing Com- 
pany, Stamford, Conn. It was instantly 
recognized as a most valuable mechanical 
appliance and rapidly passed into general 
use. 

Mr. Weston’s next notable invention 
was that of the multiple disk brake, which 
in various forms, has since been widely 
used in connection with machines of many 
kinds, especially in cranes and_ hoists 

His third and last important invention 
was that embodied in the well-known 
“Triplex” chain block, also made by the 
Yale & Towne Manufacturing Company 
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The original principle’ of the differential 
block involved a large waste of power, 
whereas, in his later development a greatly 
increased efficiency was obtained. 

Besides these inventions Mr. Weston 
devised many practical improvements in 
other lines, the latter part of his life be- 
ing occupied in the study of mechanical 
problems, many of which he worked out 
to a successful conclusion. 


He was a man of culture, refinement 


and exceptional intelligence, whose con- 
tributions to the mechanic arts will give 
him a permanent place among the in- 
ventors of the st half centur 


The National Supply and Ma- 


chinery Dealers’ Association 


\n interesting convention has been 
ranged for the fourth annual meeting of 
this association, held at the Fort Pitt hotel, 
Pittsburg, Penn. May 12, 13 and 14, 


jointly with the American Supply and Ma 


chinerv Manufacturers’ Association 
Several papet dealing with trade « 
ditions and policies are down for discus 
sion and the entertainment committees of 
both associations have arranged a program 


of recreative diversion that is sure t 


pre Ve successful 





New Publications 


\uTomMaTic ScrREW MACHINES AND THEIR 
Toots. By C. L. Goodrich and F. A. 


Stanley Hill Publishing Company, 
New York. Cloth, 255 pages, 6x9; 
284 illustrations, 27 tables Price, 
$2 net 


This book is intended as a treatise for 
the use of toolmakers, screw-machine op- 
erators, tool designers and others con- 
nected with the construction and manip- 
ulation of automatic screw machines and 
turret lathes. It is arranged in two parts: 
Section 1 illustrating the various types 
of automatic screw machines and their 
tool equipments, and Section 2 dealing 
in detail with the construction and use 
of screw-machine tools. In addition to 
detailed descriptions of the different types 
of “automatics” and “semi-automatics,” 
Section 1 explains fully the methods of 
laying out cams for the Pratt & Whitney 
and Brown & Sharpe machines, the cam 
adjustments on the Cleveland automatics, 
etc. The chapters on camming contain, 
besides diagrams, numerous tables for 
facilitating the operation of laying out 
the cams. A chapter on speeds and feeds 
is included in the book and should be of 
service when laying out cams and setting 
up machines, as the tables in this chapter 
cover speed and feed rates for all kinds 
of screw-machine tools operating on the 
ordinary classes of material. Including 
single-spindle, double- and  multiple- 


spindle, magazine and semi-automatic 


8o5 


machines, nineteen machines ‘of the fol- 
eigh- 


lowing makes are illustrated i 
teen chapters of Section1; Acme, Alfred 
Herbert, Brown & Sharpe, Cleveland, 
Gridley, Potter & Johnston, Pratt & Whit 


ney, Prentice, Spencer, Universal. The 
illustrations show in addition to the ma-+ 
chines themselves, turret and cross-slide 
tools, special attachments, countershaft 
diagrams, et 
[he chapters on camming referred to 
number of the chapters on cutting 
tools were prepared originally for publi 
cation in the columns of this journal 
hey are arranged in this treatise in morse 
onvenient form for reference and much 
lditional matter has been included. The 
ine chapters in Section 2 should be of 
peci value to the toolmaket these 
extensively of method f making 
ing spring collets and fe hucks, 


ng tools, box tools, dri 


taps and dies, nurl d 

her appliances. Referring 
the chapter on forming | twent 
pages and thirty-six illustrat re cle 
ed such t and their holders, de 
iled information being given for making 
lar und di vetall too thy COV 
ering all the steps interveni etween 


he model or drawing of the work and 


| 


mpletion of the tool itself Con 
given for finding the 


venient formulas 


diameters of circular tools at different 
points and diagrams show the dimensions 
standard forms of cutters. Examples 


re presented of practical methods of ap- 
plying the tools to long and short work, 


to plain and complicated outlines. The 
questions of cutting action, clearances, 
lubrication, etc., are discussed and these 
mportant matters as pertaining also to 


box tools, drills, reamers, counterbores, 
dies and taps, cutting-off and other tools 
are treated fully in the chapters dealing 
specifically with these tools. Sizes of 
radial and tangent cutters for box tools, 
dimensions of taps and dies and other 
tools are given in different tables and 
the entire section will be found of in- 
terest and service to the man who de- 


signs, makes, or uses screw-machine tools. 


SHAFTING, PULLEYs, BELTING AND Rope 
TRANSMISSION. By Hubert E. Col- 
lins. Hill Publishing Company, New 
York. Cloth; 157 pages, 4'4x7 inches; 
illustrated. Price, $1.50 

This is another of the Power hand- 
books, made up largely of material which 
has appeared in the columns of Power, 
and has thus had the advantage of previ- 
ous presentation, discussion and revision. 

It contains practical directions for the 

putting up, lining and leveling, and the 

care and maintenance of shafting, belting 
and rope transmissions, splicing of ropes 
and belts, etc. It treats the subject from 
the practical rather than the academic 
standpoint and should furnish the man 
who uses it hints which will be worth 


many times its cost 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
4000-Ton Hydraulic Press 


[he press shown ts interesting not only 


on account of its large size, but it was 


built under specifications which stipulated 


that the moving platen should not spring 


more than 0.01 inch under the maximum 
load of 4000 tons. It was especially cd 
signed by the Watson-Stillman Company, 
of New York, to compress a plastic ma 
terial to almost uniform thickness within 
a mold of which the upper and moving 
platen form the top and bottom faces, ré 


spectively The sides of this mold consist 
of a practically solid steel band nches 
high and 5 inches thick which rests on 

moving platen while the material is under 
pressure hat unitorm dimensions and 
great density of finished product are s« 


cured is shown from the 
of the mold clears thx 
mich, and that 


fact that the top 


} 


sides by about 1/64 


8,000,000 pounds pressure 


mold 


and ib ut 


can be equally distributed over the 


(about 25 square feet in area 


) feet icross the diagon 1) 


The operating pressure is 5800 pounds 
per square inch on the main ram, which 
is 42 inches in diameter. With the ex 
ception of the ram which is of chilled 
all parts under stress are of steel V1 
thre latens are. steel castings, and 
colun S are f machinery steel The evl 
inder is cast from nickel steel This con 
struc n keeps the total weight of 
mac re dow! = ns d also 1 
duces its size 

The strok is 18 in ut 
the tal t ) ss10n S act ! 
plisl throne e-tenth of t 
dista \ \ iul ccumulat Is 

. , 
< Sp Dp loat 


LATEST 


























PRESS 


HYDRAULIK 


operating pressure is then taken direct 


from the hydraulic pumps. After the ma- 


terial has been compressed the sides are 


raised by turning the operating pressure 


into the four 6-1inch 


stripping cylinders, 


INFORMATION 


whose piston rods pass up through the 
moving platen and rest near the corners 
of the flask, the racks and pinions pre 
in lifting. The 
stripping-cylinder rams have a travel of 


venting any irregularity 


2314 inches, so that they will bring the 
flask down into position on the moving 
platen when the main ram is at the ex 
treme bottom of its stroke. The main 
ram lowers by gravity when the operating 
pressure is released and thus sends the 


water in the cylinder back into the pump 


reservoir 


Continuous Belt Grinding Machine 


\n interesting development of the belt 
grinding machine made by John C. Blev- 
High Newark, N. J., is 
shown in Figs. 1 In this the belt 
vertical, the work 
belt 
long grinding belt A 


ney, 210 Street, 
and 2 
is horizontal instead of 


held on 
under it The 


being nother and passing 
runs 
f and is driven by the corrugated 
belt B, the 


keeps a 


outside 


or cushioned leather while 


weighted pad or foot ( constant 


pressure on the work as it passes under 
the grinding belt 

The work or carrying belt is fitted with 
holders of any the work 
to he Phese pic ces to be ground 


are placed in the pan PD at the back from 


kind suited to 


ground 


operator places them in or on 
the holding fixtures, fitted to the 
belt. It irk on some hard 
ened-steel punchings which pass under the 


which the 


h carrying 


is shown at w 


belt, and are not only polished, but ground 


very closely to size about as fast as an 


operator can handle them 


These carrying belts can handle any- 























BELT 


GRINDING 


MACHINE REAR VIEW WITH 


ATTACHMENT FOR FINISHING PUNCHINGS, ETC. 
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thing up to 4 inches in width, are inter- 
changeable so that belts can be kept for 
special work and can be readily changed 
from one to the other. The work belt can 
be stopped instantly by pulling the clutch 
hand F, the the belt 


will and any other fixture de 


angle of easily 
changed at 


sired substituted 


Fig. 2 shows the other side of the ma- 

ae ie A 
B 

A 

A B B 

A 
B 

i A 
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FIG. 3. THE SPLICING OF THE BEL1 
chine, and shows all the driving belts, the 
combination of spring and weight tighten 
ers for the belts, and other de- 
tails As the to the 
the belt they drop off on the table or into 


different 


pieces come end of 


a box. On small work the output reaches 
yooo pieces per hour. 
[he grinding belt travels about 7000 


feet per minute and a very ingenious joint 
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is made which gives a strong belt and at 
the same time one which presents no extra 
thickness to the work. This is made as in 
Fig. 3, the ends interlocking and being 
pressed flat and to the same thickness as 
the belt itself. This splice can be readily 
understood by noting the reference letters, 
A coming from the left and B 
The contact is 
lettered The joint 


the ends 
the 
shown by 


right area in 


the 


from 
spaces 


is protected by a separate patent 


A Large Drawing Instrument 


drawing boards for planning out 


Large 


tools and machines full size are not unusual 


in large shops, but they do not often have 
a special drawing instrument, as shown 1 
he accompanying illustration. This sl 


be particularly useful in autom 


ing, as showi The whole f 

which forms a T-square hung from the 
top, is very substantial and is easil ve 
from place to plac: The drawing 

ment itself is of the Noyes design and 
gives any desired angles. This is made by 


th Emmert Manufacturing ¢ 


Waynesboro, Penn 














LARGE NOYES DRAWING INSTRU MEN 
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A Neat Tool Chest 


The extremely neat and compact tool 
chest, or set of tool drawers, shown in 
the accompanying illustration is one of 
several styles made by H. Gerstner & 
Sons, Dayton, O The chest shown is 
covered wit! imitation leather, has 
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as rigid as before and are all located to 


he , 


Steady Rest 

















Forming Tools 
. 1 Carriage 


Steady Rest 














long, main diameters C D with the leading 


ot | || fo ed 


eo se ae 


METHODS OF 


shaft, which is a great convenience insome_ gether with reference to the end of the tools of the first carriage. The small end 
gear boxes and the present position of the work. A is roughed down with the first tool of 
gear allows all chips to drop away from Some of the special tools used on these the second carriage, then the taper B 
the mechanism instead of into it. It works lathes and the way in which shoulder turned with the special taper tool fol- 
very rapidly, chamfering about 12 teeth work is handled, are shown in Figs.2and lowing the former at the back, and 
per minute and its normal range is for 3. The first case shows a cam shaft made finishing the end A to size 
gears from 2 to g'2 inches pitch diameter up from a forging and containing 8 cams. Then the piece is reversed in the lathe, 
ind trom 4 to 10 diametral pitch, which The first operation is to turn A and place the short length at FE turned, and F 
Wi ( rdinary requirements for the steady rest against it. Then the cams finished to size 
liding a It made by the Long are all faced with the special tool that — 
Syst Company, Cleveland, Ohi cuts down four sides at once Next is 
a the forming of the two collars BB and Lathe Tool Holders 
stly the turning of C and D by the tools 
Developments of the Lo-Swing the second carriage lhe halftone shows a line of tool hold 
; [he next operation is to reverse the ers which has recently been brought out 
Lathe sh n the lathe, turn the main diam nd is known by the trade name of the 
ent work uniform 
depth 1s mor ) nt when it comes to 
dup ti f pieces, | to make it easier _— 
7 results without ex 
ect Pitchhuro 
~~. 
FIG. I. ADJUSTABLE STOP FOR LO-SWING 
LATHE 
Machine Company, Fitchburg, Mass., has 
put its carriage stops on an adjustable 
bar which is set by the end of the piece C H 
next the face plate. An arm A carrying 
the bent stop B is put on the end of this LATHE TOOL, HOLDERS 
rod and is swung up until the end of B 
is near the end of the work; then the eter / with the first carriage and the end “Red E” tool holders. They are designed 
whole rod is moved by the screw in C /G with the second carriage, turning the to take stock sizes of either carbon or 
until the stop arm touches the work. This shoulder. Fig. 3 shows a motor-car axle high-speed steels so that no shaping nor 
’ locates all the stops and shoulders from turned from the solid to the dimensions blacksmith work is necessary except in 
the head end of the work. The stops are shown. The first operation is to turn the the case of the threading tool, on the back 


The hold- 


of which a ratchet is formed 
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DOING 
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ers themselves are so shaped as to allow’ used in this class of work, have been’ or coal at the great elevation required, as 


=_— «(|e 


end- and side-cutting clearances; because working over time in the endeavor to pet well as of the winds encountered, The 
of this the cutters require grinding on one fect their tools, machinery, appliances and Tate, Jones & Co., Pittsburg, Penn., 
- face only, saving considerable loss in time methods, to be specially adaptable for the placed this forge on the market 
! and material. 4 and B show, respectively, new conditions It is composed of a light but strong 
the offset and straight threading tools [his was very prominently brought out iron frame, wit! specially designed brick 
2 In these the cutter is serrated at the back recently by the Kirkwood Forge, as shown _ heart! lhe fuel, which is crude oil, ts 
. and is held in position by a wedge, hay 





ing serrations on the face of it, which is 
clamped securely against it by means of 


the set screw. (C and D show, respectively 














the straight and offset parting tools. In 
these the cutter is held by the set screw 
on the top and a small, blind set screw at 
the side which takes up any side play 
shows the diamond-point tool which uses 
common square stock \ right-hand tool 
is shown in the illustration, but by simply 
blocking back the set screw and turning 
the square cutter round it becomes a left 
hand tool ’ shows an offset right 
side tool G a straight right-hand l 
tool and #7 a straight left-hand side 1 ] 
In these three tools the cutters are hel 
by the set screw at the back and wher 
dull require grinding on the top fac nl 
the side and front clearances being pri 
vided for as previously stated in the holder 
itself [hese tools are made in various 
sizes and are manufactured by the Read 
Tool Company, New Haven, Cont 
The Kirkwood Forge ss le clea i ceili rhe 
_ in the halftone, which employs a radically tool slides bot! four hole turrets ane 
Due to the marked advancement in different principle both in const swiveling sa¢ Lhe « terweignt 1s 
structural building during recent years as d fuel behind and to o1 side of the housings, 
regards the magnitude of the actual] meth Fully aware of the inconvenience and acting through the shaft carrying the pul 
ods employed, the builders of machinery, danger of transferring and storing cok« evs and maintaining a straight pull by the 





























FIG. I FRONT AND SIDE VIEWS OF DOUBLE VERTICAL BORIN( M i 





SIO 


guide pulleys shown. The use of steel 
tapes, as indicated in Fig. 2, is a little out 
of the ordinary, although it has been ad 
vocated by Prof. John E. Sweet for many 
years 

Some of the constructive details of the 
swiveling heads are shown in Fig. 3, as 
well as the feed mechanism at the right 
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worm 3 by means of the 


shown. The feeds shown control the cross 
movement of the saddle and the vertical 


movement of the slide. 


[HE MAIN GEARING 


Fig. g shows the main 


very clearly, and by noting the position of 


bevel 


[RAIN 


gearing 

















D GEARING IN CROSS RAII 


comes up t] 

nsmitting it through bevel gears 
n and gear 3 and 4, under con 
From hers 


1 
sh 














set at any part of the cit 

groove and act on the short levers 
shown in Fig. 1, which are connected to 
the spur gears 12 and 13 in Fig. 3 and act, 
through the bevel gears, on the main 
clutch lever 2. Hand feed is obtained by 
wheel 17 being pushed in to engage the 
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the motor in Fig. 2, we readily see that 
19 1s the pinion on the motor shaft, 20 
the intermediate and 21 the main driving 
gear of the train. Gears 22 to 25, together 
with clutch 33 give two changes of speed 
while gears 26 to 29 and clutch 34 give the 
rest in combination with the first set. 
From here power is transmitted through 
bevels to the spur pinion and to table. 
These clutches are controlled by the levers 
at the side of the bed 

[he clutches and gears, together with 
the tightening wedges are shown in Fig. 5. 
\ view of the double bed, with its bearing 
surfaces and oiling rollers is seen in Fig. 
6, while the table construction is made 
clear by Figs. 7 and 8 

The feed box is inside the bed and ts 
of the double cone-of-gear-type, as shown 
in Fig. 4. The sliding key is controlled by 
the rack shown, which is moved in and 
out by a pinion mounted below and moved 
by the large hand wheel outside the two 
Power for the feed box is 


taken from the gear 30 in Fig. 9, which 


clutch levers 
meshes into the train of spur gears out 
side the gear box 

[he general appearance of the machine 
is pleasing, and the details have been 
worked out very carefully Che machine 
is built by the Société Alsacienne de Con 


structions Mécaniques, Grafenstaden, Al 


sace 














FIG. 
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The Significance of Draft in Steam- 
Boiler Practice 


On page 473 we presented an article 
entitled “A Revolution in Steam Boiler 
Practice Foreshadowed.” This dealt with 
the experimental work of Professor 
Nicolson and indicated the possibilities 
of enormous improvements in apparatus 
for burning coal and generating steam 
Several months ago on pages 284 and 285, 
Vol. 31, Part 2, we reviewed Bulletin No 
325 of the United States Geological Sur 
vey, in which similar suggestions were 
made as to what might be looked for in 
the near future in furnace and boiler per- 
formance. 

Another bulletin of the United States 
Geological Survey, No. 367, has just been 
issued and touches upon the same field 
It is entitled “The Significance of Draft 
in Steam Boiler Practice.” It deals with 
an extensive and important series of ex 
periments, which is described in detail, 
and from it many conclusions are drawn 
An introductory paragraph is: “The ex- 
periments so far made seem to indicate 
that it is possible to double or treble the 
capacity of a plant without making any 


radical changes in the furnaces and boil 
ers. These increases require about double 
and treble the quantities of air to be put 
through the fuel beds and boilers. It also 
seems probable that re-baffling the boil 
ers will often permit the capacity to be 
doubled or trebled, while still getting mors 
steam than formerly per pound of coal 
for uses outside the boiler room These 
experiments were undertaken with the ob 
ject of clarifying ideas concerning the pas 


sage of air through fuel beds and boilers.” 
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NATURE OF THE EXPERIMENTS 

The larger number of experiments 
recorded were made with a special ap 
paratus, consisting of an air measuring 
vessel connected with a tube, in which 
there were two layers or beds of lead 
shot. One of these remained constant 
and represented a boiler; the other was 
varied in regard to the size of shot and 
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from one part of a boiler setting to an- 
other is stated as follows: “(a) If the 
resistance to the flow of gases remains 
constant, the pressure drop through any 
portion of the path of the gases will have 
a constant ratio to the total drop from the 
ashpit to the uptake. Thus, for example, 
if the pressure drop to the fuel bed is 0.5 


inch of water, when the total drop is I 

















FIG. Q rHE MAIN ING-GEAR TI N 

the depth and represented the fuel bed h, it will be 1 inch if the total drop 
\ir was passed through these two beds is increased to 2 inches., and 2 inches if 
and careful observations made of its tem the total drop is increased to 4 inches of 
perature and pressures above each bed wate! 

Deductions made from the results of thes “(b) If the total pressure drop from 
experiments are applied to the conditions the ashpit to uptake remains constant, the 
surrounding the draft in the various parts pressure drop through any portion of the 


ot a boiler furnace and connections 


Law oF Drop oF GAS PRESSURE 


\ law for the drop of gas pressure 


is path will vary in the same direction 
s does resistance to the flow of gases, al 
though the magnitude of the variations 


may not be in simple proportion Sup- 
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TWO VIEWS OF THE TABLE 








pose the total pressure drop is 1 inch of 
water and the drop to the fuel bed is 0.5 
kept the 


resistance through the fuel 


inch; now if the total drop be 


same, but the 
bed be 


the pressure 


increased by doubling its thickness, 
fuel bed 


about 0.65 inch of water; 


drop through the 
will increase to 
total drop, the re 


bed be increased by 


quadrupling the thickness, — the drop 


any 
tion ¢ ‘ path re Is constant 
weight of gas passing rough this 
I Val witl sO pow ft the 
lrop through Ss port hus 
: e of that porti f the 
} 1 
ver ft tue bed tne 
( ily very nearly constant 
: 
veight of gases passing through the 
‘ 
f i] varies as some power 
e pressure dré p betwee es POWs 
; ; 
\ ( iv, the welg rf vases 
SI t h the boiler is y pl 
g Q 
i l to the sq e root of the pres 
iu +e he 1] 1 ( te in 
f , wine 4 stant re 
oe eview ex 
( I recorded, but this sec 
‘ 1 oie ; 
! lletin will richly repay read 
g t 7 \ p y] is inte 
t tT) t ‘ | its p S 
l 1 : es, and 
oral te settis forth th 
l ings plotted under va 
: dit : order that lessons 
f e more readily drawn 
bstar f bulletin may be sum- 
se 
SUMMARY 
lf e resistance to the ow of gas 
S| 
hanged, the pressure drop 
. os 
r v ny portion of the gas passage 
ears stant rati the total pres 
S ir 
Se G I 


If the total pressure drop from ashpit 


. ar ‘ 
ptake remains constant, t pressure 
pt Ig vy portion of the gas pas 

ie 

ot 1¢és yiti the esistance to the 
\ gas gh t particular por 

S ‘ » < netant t; tal ar Dp 
s tt e uptake the pressure 
gh t grate and t fuel bed 
= P tance of the grate and 
t ' heins the cam 
porp t agen! 
‘ +} 
é 
beak i weight 
, f + nr drop 
t tine 4 i< 
] } + * + 
~ , ~ ~ 
{ t drupled 
tt pre drop 
) g 
fe 
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dratt 
between 


binations of ‘forced’ and ‘induced’ 


There is difference 


‘forced’ and ‘induced’ draft, provided the 


really no 


setting is tight. 
“With gases 


pushing.’ 


there is no pulling, only 


Gases travel from places of 


higher pressure to those of lower, the mo 
tion of the gas occurring because of tts 


expansion 


“Experiments shedding light on the tlow 


f gases through boilers were made in 
Iaboratorv by passing iit through Wwe 
beds of lead shot lhe results ot 
experiments are expressed in the f \ 
ing brief paragraphs 

ine rate of Now fair througn a ed 

t shi f « stant thickness 1s approx 
nately proportional the square r 
the pressure drop through the bed 
t | g 

\s ( ickness of the beds of 
increases weight of air passing g 
me lite ecre S verv 1 pid 
ther 1] more slowly 

pD ir at the same rate ¢ 
tw s thick vcd ot shot ‘ S 
twi ie pressure difference betw 

W <1 S f ( hed nd Twice Tike 

< xpended 

, 
( wht (number of rows ott 
ross-flow type of water-tube boil 
be doubled, or if t leneth of the hes 
fa parallel-flow type of water-tube boiler 

e ad le 1 Or if the lickness ( f e] 
hed be doubled, it is hkely that the work 
ree ( oT tan will be pout ck bled 
if the same weight of gas is to be passed 
through per minute. 


Increasing the length of a multi-tubu 


lar boiler and leaving the internal diam 
eter of the tubes the same seems in most 


ases to increase slightly the total amount 
of heat absorbed when the boiler is work 
ing under the same pressure difference be- 
tween the two ends of the tubes, although 


the weight ol 


air passing through is less 
\ large pressure drop through the fuel 
that the 


f combustion is high; it is likely to 


nece ssarily mean 


bed does not 
rate 
High-pressure drop 


the 


opposite 
be d 


resistance in it to the 


always means high 


through the fuel 


flow of gas 


he pressure drop through the fuel 
hed he draft over the fire, is signif 
cant only when considered in connection 
with the total pressure drop 


“The capacity of a boiler increases with 


pressures difference between the pres- 


sures in the uptake and over the fire 
Wit stant total pressure drop, the 
pacit I Ole decreases Ss the pres 
sur dr p through t el bed increases 
If tw r three times the S ] wm 
f g be forced gh stoker d 
] let s to prod leariy two or three 
te the total work . 
pended the far vill be increased per 
haps 8 27 times, respectively, (2° and 
.) This greater proportionate expendi- 
ture of steam will probably be figured in 
ther perating cost beside which there 
vould be the great advantage of working 
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the investment two or three times as hard. 
limit beyond 
which it would not the 
total pressure drop in order to raise the 
capacity of a Assume that the 
work applied to the fan would continue 


“There is, however, a 


pay to increase 


boiler. 


to increase, as in the above three cases, 
starting the same at 2 per cent., for the 


higher capacities the steam consumption 


f the fan would be: For 100 horsepower 
per cent. steam consumption for the 


cent.; Ior 


for 200 horsepower 8 per 
S per cent.; for 400, 32 per cent 
500. 50 per cent.; for 600, 72 per cent. ; 
-o9, o8 per cent. and for 800, 128 per 
This shows that it will be impos- 
to multiply the capacity by more than 
- Bevond this point the fan would take 
re steam than the boiler would mak 
\t = times the original capacity the fan 
id take about half the steam. Doub 
g ebling and perhaps witl larger 
erat n quadrupling the rate of 
king iler seems to be sound com 
i pr 1C¢ 


Spontaneous Movement in Hardened 
Steel 


STOREY 


Hardening is such an absorbing subject 


and has so many phases that it will pro- 
vide research and experimental work for 
oth scientists and practical engineers for 
One of the 


peculiar and interesting phases is the spon 


some time to come most 


taneous movement which continues to take 


place in steel articles for a considerable 


time after they have been hardened, and 
this will prove an interesting study to any 
who care to make it the basis of an in- 
estigation 

Its importance will readily be recognized 


but more particularly by those who have 
the 
length, 


making of gages, taps, 
The trouble 
size taking 


place days or weeks, and not infrequently 


to do with 


standards of ete. 
caused by an alteration in 
months after an article has been hardened 
is not inconsiderable; in fact it might be 
quoted as one of the chief sources of error 
making, particularly in those of 
precautions 


Il Lage 
order, wher: 
are rarely taken to overcome the difficulty. 


that 


the homemade 


The initial movement takes place 
s the immediate effect of hardening is not 
referred to, but that slow, sneaking move- 
ment which not infrequently breaks a cut- 
you the day after it has been hard- 
left 


found 


ter tor 


ened Hlow often has a cutter been 
exposed all night on 


cracked, 


and how much more 


a bench to be 


and sometimes 


next morning 


two prec Ss: 


ften has a gage been found to be incor- 
rect to size when one could have sworn 


that it was dead accurate when it was 


‘ 1 
nished 


The imtial movement produced by hard 
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ening was dealt with in an article which 
appeared in the AMERICAN MACHINIS1 
Vol. 31, Part 1, Page 277, 
ing the course of the same 


and it was dur 
experiments 
that an incursion was made into the phase 
here dealt with 

The 


undertaken in order to investigate the di 


experiments here described were 


rection and the amount of the movement 
in an article after it has been hardened 


and how far it could be prevented by 
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the figures show the relation of the pieces 
to their original sizes on each day tested, 


while the final figures show the 


size the pieces reached sixty-three days 
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» ultimate 


after hardening. To make this quite clear 


No. 3 was 5.98600 inches in length at 
commencement of the observations and on 


had « 


0.00114 inch (its length being th 


the fifth day, for example, 


ontracted 


inches) and the ultimate size it reach 


was 5.98400 inches showing a 


the 


en 5.9845 


























treatment For the purpose thre pieces traction of 0.00194 Inch 
of crucible steel were cut from the sam \n examination of the table and char 
bar and turned to about 6 inches long and will show that in practically all cas t 
half an inch in diameter They were uni alterations in size were of a minus cl 
formly annealed before finish-turning. Th cter, 1.e., the articles decreased in leng 
ends were roughly lapped to facilitate the No. 1, the untreated one, moved but littl 
measurement of the lengt] ind, after be and after the first d vo ma e sal 
ing carefully measured, two of the pieces, to have remained stationary The sam 
Numbers 2 and 3, were hardened. Both may be said of No. 2 which was 
were then subjected to the same hardet ned and aged and which remained a mn 
ing treatment, and at the same time. | h stant as No No. 3 shows very dit 
two were then carefully measured and tl ferent result this contracted mn : 
amount of alteration in dimension noted, than 0.00194 inch in sixty-three days a 
after which No. 2 only was subjected t it did not app to lose its inclinatr 
Da 
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simple aging process and again measured contract nti wut the twenty-sixtl 
rhe basis of the measurements throughout tter hardening, after which it rem 
the experiment was a standard of known | fairly constant 
accuracy and stability, and the compari The treatment of aging No. 2 was e\ 
sons were made on a Newall measuring dently successful because, as will be s 
machine from the table and diagram alts 


began the observation of 


At this stage 
the movement It 


should be noted that 


there were then three pieces; No. 1 was 
in the raw or unhardened state; No. 2 
had been hardened and aged; and No. 3 


had been hardened onl 


necessary to do, therefore, was to ob 
serve the difference in the lengths of tl 
three pieces periodically, over a course ot 


tim \ll three were measured for lengt] 


daily, during a course of about tw \ 
davs, and after that at four intervals vary 
ing from four to thi hes 
measurements are giv ] 1 


the length of each piece at the 
the observations, or what mig! 


or ginal 


tion in this was no more than 
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standing the fact that the same temperature 

would not draw the temper in an hour. 
One feature this experiment 

worthy of note is the fact that piece No 


about 


1 decreased in length although it had not 
been hardened Part of this loss might 
be due to wear on the measuring points, 
but it would be more reasonable to as 
sume that it actually did contract, as al 
though all pieces were annealed, the turn 
a molecular disturbance, 


ing would cause 


and this would only be thrown off by ag 
ing despite the previous annealing. 

Every effort was made to prevent ex 
traneous influences affecting the reliability 


of these tests and the experiment may be 
safely considered to have clearly estab 
lished the beneficial effect of this simple 

of aging upon hardened steel, 


process 
and although the process is neither orig 
inal nor new, this demonstration may 
serve to emphasize its value to those who 
already use it, or something similar; while 


to those who do not use it and have to do 








with the making of taps, gages, etc., it will 
be of no mean service 
Personals* 
\. F. Wisner, for the past three years 


in charge of the tool-drafting department 
of the Pierce-Arrow Motor Car Company, 
severed his connection with that company 
on April 30 

L. E. Burton, 
Mooney & Co., and more recently with 


formerly with J. 1 


the W. J. McPherson Company, is now 
in charge of the American Blower Com 
pany’s office in Seattle, Wash 

Ernst E. Gamon, who has been for 
some time factory manager of the Nep 


tune Meter Company, Long Island City, 
has recently established himself in the 
same line of business in Newark, N. J 

for five years held 


Wheeler 


and Engineering Company, has 


Edmund Lang, who 


an executive position with the 


Condenser 
been placed in charge of the repair shop 


of the Crocker-Wheeler Company, Am 
pere, N J 

\. A. Buehring, connected with the New 
York office of the Dodge Manufacturing 
Company, in the capacity of engineer and 
salesman, sailed for Europe on May 5 to 
look after some interests of the company 
on the Continent. He expects to be away 


for about four months 
Carl S. Dow, 
of the B. | 
formerly in charge of instruction and text 
book School of 
Correspondence, 
with Walter B 
will act on the staff in the capacity of pub 


lately publicity manager 


Sturtevant Company, and 
departments, American 


has associated himself 


Snow, Boston, Mass., and 


licity engineer in various technical lines 
B. Elshoff, for 12 years assistant super 
Allis-Chalmers- Bullock 


Company, of Cincinnati, and for the past 


intendent of the 


two years superintendent of the electrical 


*Items for this column are solicited 
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department of the Allis-Chalmers Com- 
pany, of Milwaukee, has recently severed 
his connection with the last named com- 
pany, and for the present will remain in 
Milwaukee. 


Alexander Miller 


\lexander Miller, head of the firm of 
Miller & Brothers, of Jersey 








\lexander 


City, N. J., died May 6, at his home in 
this city of kidney disease 

Mr. Miller was born in Aberdeen 65 
years ago and came to this country at 


He began his engineering 
old Works 


of this city, of which his father was su 


an early age 


career at the Delamater Iron 
formed a connec 


Works 


machin- 


perintendent. Later he 


tion with the Deeley Iron and 


specialized in suger-evaporating 
ery and more recently he applied the ex 
perience thus gained to the evaporation of 
brine in the manufacture of salt and with 
conspicuous success, the firm having pro 
duced some of the largest vacuum salt 
Three of the 
also the product 


plants in the country. fire 


boats of this city were 
of his works. 

Mr. Miller was a leading factor in the 
erganization of the Delamater Veterans 
\ssociation, composed of his old associates 
at the until the 
present He 
was also a member of Scotia Lodge, F 
and A. M., the Engineers Club, the New 
York Athletic Club and the St. Andrew's 
Society. He was married ten years ago 
to Miss Mary Ella Rigney, of Brooklyn, 
He had a large circle 
very 


Delamater works, and 


year he was its president 


who survives him 
of friends among 
popular, and a leader, and who will long 


whom he was 


remember their genial, generous, whole 


souled “Aleck.” 





Forthcoming Meetings 


National Supply and Machinery Dealers 
Association and American Supply and Ma- 
chinery Manufacturers Association, joint con 
vention, Pittsburg. Penn., May 12-13-14. head 
quarters Fort Pitt hotel. A. T. Anderson, 
secretary, Wade building, Cleveland, Ohio. 

The Foundry and Manufacturers’ Supply 
Association, convention, Cincinnati, Ohio, 
week of May 17 

National Association of Manufacturers 
fourteenth annual meeting, Waldorf Astoria 
hotel. New York City, May 17; George S. 
Boudinot, secretary, 170 Broadway, New 
York City 

American 
vention, Cincinnati, 
quarters Hotel Sinton 
secretary, Watchung, N 


Foundrymen’s Association con 
Ohio, May 18-20, head 
Richard Moldenke, 
J 


National Machine Tool Builders’ Associa- 
tion» spring meeting, May 25,26. Milwaukee, 
Wis., headquarters, Plankington house. P. E. 


Montanus, secretary, Springfield, Ohio. 

Hardware ‘Manufacturers As 
convention with Northern 
Association, Pittsburg, 
Hotel Schen- 
309 Broad 


American 
sociation, joint 
Hardware Jobbers 
Penn., June 9-11, headquarters, 
ley. F. D. Mitchell. secretary, 
way, New York City. 

Railway Master Mechanics 
annual convention, June 16-18, 


Association, 
Atlantic City, 


N. J. Jos. W. Taylor, secretary, Old Colony 
building, Chicago, II. 

Master Car Builders Association, annual 
convention, June 21-23, Atlantic City, N. J. 
Jos W. Taylor. secretary, Old Colony build- 
ing. Chicago, IN. 


American Society of Testing Materials. an- 
nual meeting, June 29, Atlante City, N. J. 
Edgar Marburg, secretary, University of Penn 
sylvania, Philadelphia, Penn. 
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Business Items 


The Massey Vise Company has removed to 
its new plant, 208-210 Michigan street, Chicago. 

On May 1 the general offices of the Independent 
Pneumatic Tool Company were moved from the 
First National Bank building to the new Thor 
building at 1307 Michigan avenue, Chicago. 


rhe special high-speed steel known as ‘*Toledo’’ 


steel, manufactured by J. Hy. Andrew & Co., 
of Sheffield, England, will be handled for Detroit 
and vicinity by Chas. A. Strelinger & Co., who 


will carry a complete stock of all sizes 
Announcement is made by the Garwood Elec- 


tric Company, of Garwood, N. J., and 149 Broad- 


way, N. Y., that it has acquired the exclusive 
right to manufacture and sell the dynamos, 
motors and other special apparatus formerly 


manufactured by the C. & C. Electric Co., and 
that it has taken over all the designs, patterns, 
drawings tools, the engineering staff and 
& C. Co., as well as the factory 

rhe Garwood Electric Com- 


and 
workmen of the C 
at Garwood, N. J 





pany is capitalized at $250,000 
Business Opportunities 
Bauer Machine Works, Kansas}City, Mo., will 


enlarge plant 

The Olds Gas Power Company, Lansing, Mich., 
will enlarge plant 

The Adamson Machine Company, Akron, Ohio, 
will erect a new plant 

rhe Advance Bag Company, Middletown, Ohio, 
will erect a $75,000 addition 

H. E. and O. S. Lundgren, 
will erect a new machine shop. 

rhe? Haverhill ( Mass.) 
will erect an addition to plant 


Fort Cook, Neb., 


Box Board Company 


rhe Giddings & Lewis Co., Fond du Lac, Wis., 
is planning to extend foundry 
The 


Company is erecting a new shop 


Douglas (Ga Foundry and Machine 


The} Field Force Pump Company, Elmira, 
N. Y., will erect an addition to plant. 
Boza:y Rivano, Santiago, Chile, are in the 


market for lathes, drills and planers. 
The Buena Vista (Va 

has reorganized and will enlarge plant. 
The Goldsboro (N. C.) Traction 

will erect repair shop at East Goldsboro. 


Foundry Company 


Company 


The Improved Seamless Wire Company, 
Providence, R. 1., will erect a new plant. 
rhe Chicago, Milwaukee & Gary Railway 


Company will erect shops at Rockford, Ll 
Detroit, Mich., manufacturers 
will erect a new plant. 


Pelton & Crane 
of electrical specialties 
John E. Thropp’s Company, 
N. J., is building an addition to machine shop. 


Sons Trenton, 
The Valley City Machine Works, Grand Rapids, 

Mich., is planning to erect an addition to plant 
The Lufkin Rule Company, Detroit, Mich., 

will erect an addition to plant to cost $10,000. 

« The Northwestern Metal Manufacturing Com- 

pany, Minneapolis, Minn., will erect a new factory. 
The Thomas Steel Company, Niles, Ohio, con- 

templates the erection of five additional sheet 


mills 

The Virginia Bridge and Iron Company, of 
Roanoke, W. Va., will erect a plant in Memphis, 
renn. 

The Standard Mutual Works Company, 


Thompsonville, Conn., is erecting another shop 
building. 


Williams Brothers 
plant in Seattle, Wash., 


of Peoria, Ill., will erect a 
for the manufacture of 
woodenware. 

F. A. Strauss & 
facturers of worsted 
tions to plant. 


Trenton, N. J., manu- 
will erect two addi- 


Co., 
varn, 
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The McCrum-Howell Company, Norwich, 


Conn., manufacturing ranges and boilers, is 
enlarging plant. 

The Nagle Engine and Boiler Works, Erie 
Penn., has started the erection of the $50,000 
addition to plant. 

Willis & Son Co., sheet metal workers, Moline, 
lll., will move to larger quarters and install 
additional machinery 

lhe American Railway Appliance Company, 


has decided to locate a plant 
me 2 


of Oil City, Penn., 


near Tonawanda, 
lhe Minneapolis (Minn.) Gas Traction Com- 
pany is erecting a $35,000 addition to plant at 


University and 28th avenue 


lhe Wells-Sapulpa Packing Company, Sapulpa 


Oklahoma, has let contract for the construction 
of a $250,000 packing plant 

rhe Charlotte N. C Mantel and Novelty 
Coyipany will establish plant for the manu 


facture of mantels, office fixtures, et« 


Contract has been let for the erection of fa 


tory building for the American Wheel Company 
Elkhart, Ind., a recently organized concern 

rhe Watson & McDaniel Co Philadelphia 
Penn., manufacturing steam _ specialties has 
awarded contract for the erection of a new 
factory 

It is reported that the Midway Lumber Con 
pany, Seale, La., will establish a plant at Beau 
mont, Tex., for the manufacture of boxes, pack 
ing cases, etc 

fhe Boston Confectionary Company will 
install in plant at 817 Main street, Cambridge 
Mass., a 200-horse-power gas engine and othe! 
necessary machinery 

The Wood Electric and Manufacturing Com 


pany, South Bend, Ind., is erecting an additional 


factory to be devoted to the manufacture of 


the Wemeco gasolene engines 


rhe Forshee Manufacturing Company, Day 


Ohio, which makes household articles of tin 
steel and galvanized iron, will move to a larget 
plant, increasing its output 

Col. E. A. Wall and Reuben May, owners of 
the Salt Lake (Utah) Engineering Works, will 
erect a plant for the manufacture of steel cast 
ings rhis is to cost $50,000 

Spear & Riddel, Wheeling, W. Va., now making 


carriage axle machines and washing machines 


will engage in the manufacture of automobile 
parts, specialty axles and steering knuckles 
The Trenton (N. J.) Machine Specialty Com 


pany has just completed erection of new plant at 


50-52 Parker avenue, consisting of machine 


and blacksmith shop, drafting room and pattern 


shop. 

rhe Michigan Brass and Iron Works, Lan 
sing, Mich., will erect a new foundry for the 
manufacture of gray, iron, brass and aluminum 
castings rhis concern Is SUCCESSOI to t he 


Walker & Schultz Foundry Co 


fhe Eastern Wisconsin Traction Compan 
Fond du Lac, Wis., is planning to abolish line 
shaft and charge to direct-connected generators 


Will change from S000-volt series direct-current 


to 660 volts, seven lights in series 


rhe Puget Sound Iron and Steel Works, Tacoma 
Wash., is erecting a new plent for the manufac 


ture of hoisting and logging engines and marine 


engine construction and repair rhis will 
consist of machine shop, foundry, forge shop 
and pattern stop. Catalogs of modern equip 


nent are requested 


Department, Bureau of Supplies 
and Accounts, Washington, D. C 
the following bids May 18—Oxygen-acetyvlene 
welding and cutting plant (schedule 1218); May 
gears (schedule 1225 


The Navy 


will open 


25—hydraulic reversible 
pipe fittings (schedule 1241), recoil springs 
ule 1237), blanks, keys, hinges, locks 
(schedule 1240); track drills, tools, steel wheel- 
barrows (Schedule 1234); condensing equipment 
mixer (schedule 1224 


bal | hed- 


screws 


schedule 1227), concrete 
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propelling machinery (schedule 1226), steel cast- 
ing, structural steel (schedule 1236), steel, tool 
steel (schedule 1238), cars, rails, supplies (sched 
ule 1234 steam locomotive (schedule 1223 

June 1—blueprint paper, locks, tinning solder, 


corrugated s eel (schedule 1231 steel bolts and 





nuts, boiler tubes, copper tubing (schedule 1232 
New Incorporations 

rhe Gem City Stove Manufacturing Compal 
Quincy, Ill., has been incorporated with $175,000 
capital Incorporators, W. H. Heibrede L. 4 
Zander, W. H. Gove 

rhe Hercules Wheel Compan Evansville 
Ind has been incorporated i $75,000 capital 
Wim. H. MeCurd president Will manufacture 
vVheels for all purposes 

rhe New York Metal Produ Compan 
Newark N J as been ncorporated vith 
$50,000 by H M. Short Summit ny. @ M 


Watson and C. H. Watson, Ne York 


rhe Empire Machine Compan Jerse ( 
Nd has been incorporated Capital, $800,000 
Incorporator B. Ss. Mar John R. Turner 
L. H. Gunther Will manufacture machinery 

rhe Chicago Rival Machine Company, Chicago 
Lil has been incorporated to manufacture 
and deal in machine Capital, $10,000 In 
corporators, Willis H. Hutson, John Ek. Erickson 


Hardy 
rhe Freeport 
Freeport, Ill 


Rex G 
Windmill Engine Company, 


has been incorporated to conduct 


and 


a foundry and machinery business. Capital 
$30.000 Incorporators, Oscar J. Ziegler, Roy 
M. Bennethum, Fred L. Kobow 


Seward, 


Phe Duroth Manufacturing Company 
Penn has been incorporated with $50,000 
capital to manufacture car vheels, mine and 


railroad supplies, on patents secured by Mr 
Duroth, who is president of the concern 
The Plaintield Auto Sales Company, Plain 


field, N. J., has been incorporated to manufac 


automobiles, autocars, supplies 


ture and deal in 
and fixtures Capital, $25,000 Incorporators 
C.C. Brown, C. C. Rocap, Dr. 8. A. Aldrich 

rhe Bartlett-Hayward Company, Baltimore 


been incorporated to manufacture gas 


Md has 


and heating apparatus, structural and ornamen 
tal iron work Capital, $1,500,000 Incorpora 
tors, E. Bartlett Ha ird, D. E. Conklin, Howard 
Bruce, et« 





New Ca talogs 


Company Foxboro 








Mass Bulletin No. 22. Standard electric type 
systems Illustrated, 40 pages, Sx11 inches 
Baxter D. Whitney & Son, Winchendon, Mass 
Catalog of edge-shaping machine and gage 
lathe. Illustrated, 24 pages, 54xS inches, paper 
Rate 25 cents pe rie r each neertion About 
I rords make a ne No advertisements ibbre 
ated Copy sh 1 be sent to reach us not later 
than Friday for ens ng week's SNe inswers 
addressed to our ¢ / rded ippli 
cants may specijy nan t hich the replies 
are not to be forwarded hut replies will not be 
returned If not for irded, they will be destroyed 
without notice \ niormatior given by us 
regarding any advertiser using bor number Orig 
nal letters 0 recom dat i or other papers 
of value should not be inclosed to unknown cor 
respondents Only bona de advertisements in 
serted under this heading Vi advertising at 
ce pted from any agency, association or ndividuai 


egistration.”’ or a 
applicants jor 


charging a fee for COMMISSION 


on wages of successfu situations 


Miscellaneous Wants 


Caliper list free EE. G. Smith, Columbia, Penn 
We buy or pay royalty for good patented 
machine or tool Box 282, Amer. Macn 


59 


Hand power bending tools labor-saving, 
money-making. Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty I ©. Chase New 
ark, N 

A large foundry and machine shop desires 
to add to present lines of manufacture SON 
126, AMERICAN MACHINIST 

Special machinery accurately built sere 
machine or turret lathe work solicite Rot 
ert J. Emory & Co., Newark, N 

Machines designed; automatic, specia Prac 
tical working drawings ( W Pitma BHM 
Frankford Ave Philadelphia, Pa 

Light and nedium welght machine ana 
duplicate par built to order; tools iF ( 
MacCord Mfg. Co Amsterdam, N. \ 

Full equipped achine shop | manu 
facture models oO contract or aay vol 
Menchen 60 West Vth st New York Cit\ 

Capit i promising manutacturing 
roposi arty interested cat e given 

I op] tunitw te invest in something that 

i grow Box 207, AMERICAN MACHINIST 

\ ire English firn of machine-tool im 
porters having OWTOO!I ind othwe« in (reat 
Britain France lta and Japan inting 
rood agencies for machine tool of i kinds 
Apply Box 189, AMERICAN MACHINIS1 

We want a machine shop alse ne ol 

cre tl ighly practica machinists with 
Som oney to take un interest in such an 
enterpris wit! i oca party and manage 
the uusiness For further particulars, ad 
dress Business Men's League, Clarendon, At 


Proposal for Ordnance Supplic Wate 
Vliet Arsenal, Watervliet, N April 17, 1909 
Sealed proposals in triplicate will be received 
intil 1 p Ma 17, 1909, for furnishing trot 
teel, hardware forage fuel, oils, et« durit 
vear ending June 30, 1910 Information fu 
nished on applicatior Lt. Col. W W. Gibson 
Comdg 

Sj ° 
ituations Wanted 

Cla I ” ndicates present address of 

rd rfisey thay J j 
CONNECTICUT 

roolmaker and designer with wide experience 
on ig tools, fixtures gages, special and 
automatic machinery 12 years on sheet metal 
work vho could handle men to advantage 
wishes foreman’'s position Box 195, AMER. Ma 

Young man with technical training, three 
and one-half years as machinist and two yea 
drafting room experience, desires a chang 
Wishes a position which affords a chance fo 
advancement Address \ rr @& Box 353 
South Norwalk, Conn 

INDIANA 

Wanted —Position as foreman; A-1 ma 

chinist and diemaker; large experience in fore 





manship; thoroughly understands punch presses 
successful organizer; now employed, wishes to 
ake a change Box 181, AMER. Macn 
MASSACHUSETTS 

Who will pa $4.50 per day for a good fore 
nan toolmaker? Box 183, AMER. MacH 

Mechanical graduate $1, married, four years 
shop, fou ears drafting and superintending 
inventive ind energetic, desires responsible 
position il Middle West Good references 
Box 193, AMERICAN MACHINIST 

Mechanical engineer, European graduate, with 
thorough theoretical know ledge experienced 
designer for steat turbines, turbine air com- 
pressors and turbine pumps, seeks responsible 
position At present vith first class manufac 

ring oncer! Opportunit ot introducing 
the above ichine lesired Box 198, Am. Myv 

MICHIGAN 

l int oO correspond with a growing or 
cern needing the ervices Of an experienced 
man on tool or die work, as foreman or super 
intendent; have thorough knowledge of modern 
nethods of producing duplicate parts econo! 
cally Box 200, AMERICAN MACHINIST 

NEW JERSEY 

General foreman, excellent toolmaker and 
machinist designer of labor-saving device 
open for engagement Box 182, Am. Macn 

Expert designer automatic machines, ex 


perienced in drawing room and shop manage 


ment, wants responsible position Box 216 
AMERICAN MACHINIST 
NEW YORK 
Draftsman, designer, experienced, seeks po 


sition Box 191, AMERICAN MACHINIST 
Designer of _ ial machinery and genera) 
manufacturing plant equipment Eight years 
shop and office experience Box 197, Am. Ma 
Mechanical draftsman with broad experi 


ence in gas engine, automatic machinery 
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Designing draftsman wanted, experienced 


and automobile design, wants employment ILLINOIS $I } ! 
fox 200, AMERICAN MACHINIST Wanted—First-class man to take charge of © fine tool, gage, jig and fixture work. State 
With eighteen years’ experience; can give  crank-grinding department; references re- 38°: a hen 205. eee ota ene 
first-class service as draftsman or shop fore quired State salary wanted Good and Pected, Ek oO, ANEEAS BAC . 
man; technical education: cost reducing; permanent position to capable man. Box Toolmakers wanted—Several first class men 
good work Box 201, AMERICAN MACHINIST “10, AMERICAN MACHINIST experienced on fine tool, gage, jig and fixture 
Responsible position desired by an all Wanted—Cost clerk and estimator in of work. State oe O08 An a Sec Many 
around mechanic: first-class designer and fice of a Chicago concern manufacturing mis Wages expecter 90X —U6, AMER. MACHINIST 
draftsman: thoroughly experienced ; good ex cellaneous machinery. In replying state fully _ Man to take charge of department in large 
ecutive Will go anywhere Box 203, Am. M experience and previous employment. also forge shop Must have broad experience on 
‘neineer. 2 it, 1 ec} ‘al graduate salary expected tox 204, AMER. MACHINIS1 general forging and heading machinery, and 
Engineer, 2S yvears old, technica graduate, Fat iraf 2 be a good handler of help. Give experience 
desires position as assistant engineer, assist Wanted—Mechanical engineer, draftsman in full Seca Ek Te Reetecniees Mine 


presses, 


ant superintendent or chief draftsman in and designer, exclusively for building 
, 





automobile. or gas-engine industry Box 215 automatic machinery and dies for sheet-metal Wanted—A first-class mechanical draftsman 
AMERICAN MACHINIS1 work State experience and give references and engineer, with long experience in designing 
een ed ‘ Mur on SI ex Location Middle West tox Y1l. Am. Macu very large machinery of the most accurate 
FAIISMmen, Eras p RR Tn I description. Fine position for the right man 
perienced designet ae — = ar xperi INDIANA Address immediately, G. W Ritchey, Par} 
ices spe ue . ii 1 s e ” . . P Yie, 
ve ; ' - 4 = <- -~ ry scan - Box ML: Wanted (,00d a around machinist: must Avenue Hotel New York ¢ itv. 
1 al w> el able i Be 133 : ; . 
yen ai AN M \CHINIS1 come well recommended Address 1 W Man wanted to take charge of the machine 
r : ” reese, Ft. Wayne, Indiana in a machine shop employing about one hun 
Saperesene nt ot nagar ch re iit dred hands, to increase output, under the ger 
yveours ole ‘ Xpertences in retrigerating gis ‘ as eral orders of the department foreman must 
ergines, oi] engines and automobiles, shop Wanted Good operators on National Acie have broad experience and be a good and aggres 
drawing room and office experience, exce lent automatic machines Will pay good wages to sive handler of help Give full particulars 
references, open for position at) once »OX first-class men Also two or three good Pottel Applications confidential *y. =e ee 
21° MER ~S MACHINIS ston perators Cadillac Motor Cal . 7 : 
sic, AMERICA /' “ ee Operas adilla —_ Wanted—A first-class, all-around machinist 
Works manage American, technica ex Oo etrol with a thorough knowledge of the possibilities 
perienced age 36, at present employed, de First-class cost man for automobile axle fa of high-speed steel for general use on lathes 
sires to change \ former associate says, “If tory Wanted only good man of experience planers, monitors and milling machines; one 
vou wish an ageressive man who will use in this line of work Good chance for advance who can get the best results therefrom and be 
improved methods in order to decrease cost in position and salary. Box 199, Amer. Macn ble to show others. Give experience, ref 
of output, wil requure = fastet _— om ee ee erences, age and salary expected Address 
men and workmen, will not hesitate to mak I’. &} Bex No. 1013, New York 
aT) ial ools , he saving in cost of pre Wanted \ young man about 25 ears ol 
pecial t when the i l : aaa sla : eee 
duction will pay large return on the invest ave with technical training and good experi- = \\ — I aptery n he — metal de pal 
ment. he will dil the bill te your entire satis ence on machine manufacturing, who has had —_ or are ; —s apes mg — 
faction See also my ad. in last week's charge of help, to act as assistant in machine 0! Handing at least men and able tO devise 
~ ; ; methods and fixtures for rapid production of 


j 1 ddress Produc o tO 202 s small interchangeable work (Good 
ssut Vdd luction Box nop on nal abt, coge i ‘ automobile bodies, fenders and tanks Nee 


‘ \ NIST chance for advancement for the right) man ' 
AMERICAN MACHINIS a Gam Riemmeras Maceeet not be a man with wide experience in meta 
: " 


cnet stamping, but must be a hustler and have 

First class planer hand wants responsible NEW JERSEY executive ability Unless you have held similar 
position Capable of handling gang of men Wanted——-Three first-class die makers experi position before do not apply Address ‘Sheet 
a th ood results Rox 217. Am. Macu enced on sub-press dies, light and medium size Metal,”’ care AMERICAN MACHINIST 

" sheet steel work. New tools. Good wages. Stead) OHIO 
PENNSYLVANIA “eee . is : : acme. 9 
work for the right men Address Supt 
Draftsman college graduate experienced Box 476. Newark. N. J Wanted—Machinists accustomed to work or 
ser” on OS AMERICAN MACHINIST Corliss engines and pumping machinery The 
\-1 reference Box 1 ‘ ep We want a good all-around machinist as Heisler Company, St. Marys, 

Superintendent with established reputation — yveneral foreman, one who can become finan- : : : 
for getting maximum production, at minimum cially interested preferred Factory located Wanted—High grade foundry superintenden 
costs, would like to consider a change; good pear New York City. manufacturing automobile 0° machine-molding gray iron foundry; building 
reasons given At present successfully en engines and gears Address “ Reliable,”’ AM. Ma and equipment new and up-to-date. Present 

read as superintendent of well known con . daily capacity, 35 tons A_ splendid oppo 

Wanted——-A_ first-class machinist, who has  tynity for an advanced practical foundryman 





cern, manufacturing most intricate and highest : : a ee : 
had experience, preferably on high-speed steam exemplary character, good habits and executive 


a tv produet where iterchangeability is 
power ad ¥ necessary "39 veare of age; an Ameri- CMI Pes and who has either been a —— ability essential. State full particulars, present 
can and a hustler; wide experience in factory OF"  Seneral ' Rox 17 Give my eee an salary and references. Address “ Superintend 
organization and piece work systems. Box 195 wages desire OX 178, AMERICAN MACHINIST ent,”’ Box 200, AMERICAN MACHINIST 
AMERICAN MACHINIST Wanted—<An instructor in patternmaking WISCONSIN 
woodturning and carpentry at an Eastern techni- W —— = mae ' 
VERMONT cal school Must have had good experience anted-—Mechanical draftsman who Was 


primarily a shop man; must understand the 
production of intricate and = interchangeabk 
parts cheaply and accurately; must be good 


vy young good general education, be of excellent character, 


Wanted—-Position as cost clerk by I 
has had experience on printing and possess ability for imparting information 


man whe 


; . ‘ rT oile ‘leetric cars State age, nationality and _ references. Box 

presses, steam heaters, boilers, electri at } , ~=signer ; > > ‘ ac 
eneral machine and foundry work: well in 196, AMERICAN MACHINIST jig designer and be able to detail practical 
g al mi i 4 . Ml ; / : ideas to the finished product State age, ex 
formed on card systems. Box 214, AM In our rapidly growing business of the perience and salary expected. Box 190, Am. Ma 


manufacturing of a well known article. we 
always have openings for draftsmen = and 


Help Wanted toolmakers on small tools, jigs, sub-press dies 
and special machinery We invite applica 
tions from first-class men on this kind of F S | 
Clas ition ndicate present address of work Box SS4, AMERICAN MACHINIS1 or a e 





nothing else NEW YORK 
CONNECTICUT * Wanted—Mechanical engineer, wide-awake For Sale—26-horsepower special ‘“Foos’ 
Wanted—six first-class die makers on buckle capable young man of 30; must be good de gasolene engine with 38”x10” clutch pulley 
ork Permanent positions for good men tailer and familiar with bonus or premium In good condition Address F. W. Freese 
Apply to oxbert N. Bassett Co., Derby, Conn system. Box 2OS, AMERICAN MACHINIST Ft. Wayne, Indiana 
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nteresting Methods in the [Thomas Shop 


wn 





re Setting and Boring Cylinders, Fixtures for Crank Cases, Cam Shafts, Gis- 
?. holt Lathes and Grinders and an Interesting Device for Testing Springs 
= EDITORIAL CORRESPONDENCE 
ne Everyone who followed the struggles can be used in setting tl pp 


! and the final victory of the Thomas car _ end of tl ylinders 
' in the famous New York to Paris race, On the 


I W 2 
‘ and this means anyone who hasn't an it of the cylinder re two pins in line w 
growing grouch against all “benzine bug the centers of t linders \ 
gies” on what passes for principle, will be having thre« 
interested to know something of the meth pins, and ar rt e! 
: ods used and the tools and men behind the’ ries a scriber at 1 end 
- car. The factory lies almost on the bank arm which 
- of the Niagara river and is on the site of center of th linder P g 
be the old Cleveland property, being o ture on the p g 
‘SS cupied by Grover Cleveland when his was __ by the nurled thumb nut the ter 
a loc instead of a national name Ch S 4 i c ut l 
old hous still standing, surrounded by f the 
~ shop | gs, but must soon con \ this with t ¢ ’ 
t to make w for more fact ildings 





ble 
Oc] 


Ce’ 


1 








115 CENTERING THE CYLINDERS set straight s st t out an 
99 [he cylinders are machined on the sp amount on ea , cu 
- cial Beaman & Smith boring and facing Moving the fixture D, to tl rig 


4 machine shown in Fig. 1 being held in a brings the third or left-hand hole over 

108 substantial fixture on the turntable left-hand pi 

he mounted on the cross slid: [he cylinders the other cylinder and shows w 

4 ire centered by the bore and from both 1s also central. 5S 

i ends, by the use of a target gage C at trifl it, bringing t inders at slig Fic 

+ the back and a very ingenious system of varying center dist tl casting 

I scribing indicators in front. The fixtures be moved so as g 

Q have a groove planed in the bottom cen- the best advantag« R 

1: tral with the cylinder castings and mid The cylinders ar t ‘ R 

o4 way between the two cylinders. A tongue which grip around th ket 

a in the bottom of the target gage fits in of the bor nd : tl pads ne ¢ t S 
this and centers it so that both targets which fit on tl ngs int . 
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= — sawaiiiei a 
, FIG. 2. DRILLING 

ferent positions, and all the drilled holes 

taken care of in this way. This is a 


handy way of supporting the work where 
holes drilled on different 
nd at different angles and has advantages 
the 


Chis means much 


are to be sides 


ver rolling the whole jig, including 


ase, for this purpose 

re work and less accuracy than trun 
nions, unless the equivalent of having the 
vhole jig round, is used as has been 

wn from another shop 

hig. 3 shows an adjustable angle plate 


msiderable extent in the 


used to c 


bei vy equally applical le to 


athe or milling machine Its action 

d uses art plain 
An unusual milling fixture is shown in 
lig. 4 which 1s for milling the arms or1 
ings on the bracket shown in front 
lhe fixture consists of the hollow box and 
he base plate, having ( xed lip at 
right and the clamping dog the left 
*k Ss pl x the po 


AND BORING 


—" 
































TIGS FOR CRANK CASE 


sition shown, the angle portion fitting into 
position, and is held down by the pin P. 
ihe wings to be milled are centered and 
held the set 
screws shown and the whole fixture fast 
table so that 


against side movement by 
ened to the milling-machine 
the straddle mills can pass through the 
both 


the clamp is 


wing at 
the 


and mill sides of a 


sk TS 
Then loosened, 


box turned over and the project 


once 

whole 
ing ends fastened to the base, which places 
side in position to be milled 


the second 


to correspond to the first 


LOCATING KEYSEATS FOR CAMS 


On some styles of motors the cams 
which operate the valves are made sepa 
rately and keyed on the shaft and in 


cut solidly on the shaft 
for cutting 


others they are 
itself. In : 
the key seats in shafts of the frst order on 


Fig. 5 is a fixture 


1 hand-milling machine. This fixture con 


sists of a long table bolfed to the main 


FIG. 3 \NGLE PLATE 


FIG. 4. 


\DJ USTABLE 


REVERSIBLE MILLING FIXTURE 

table of the machine and carrying a long 
indexing bar in four bearings, while the 
shaft itself is supported by a fifth 


bearing directly under the milling cutter 


cam 


This requires a bushing cut away at the 
top as shown to the left of the shaft bear 
ing. The shaft t fastened in 
the end of the indexing bar which is con- 
trolled by the head at \fter 
one keyseat is cut, the index pin is with- 


» be cut ts 


the right 


drawn, the bar moved to the next one and 
the operation repeated. This is continued 
until all the keyseats are cut, turning the 
indexing bar and the work to the other 
set of holes to get the location of all the 
cams. The cutter is fed into the 
work to a stop and when end movement 


down 


of the carriage is necessary it is controlled 
by the stops on the side of the carriage 
The grinding of ball races is done with 
a neat indexing head put on a small cut- 
ter grinder as shown in Fig. 6. The base 


is graduated all the way round to se- 
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FIG ey \ RE FOR 
cure any angle desired for the races Phe 
races are held on an expansion chuck and 
revolved while being ground by an inde- 
pendent belt. The head is swung so as to 
feed the work across the edge of the 
wheel by moving the whole slide in and 


out from the column 


INTERNAL FACING ON A GISHOLT LATHE 

\n application of the stop system to the 
Gisholt lathe is seen in Fig. 7 in which a 
substantial block is mounted on the cross 
slide and through this the facing bar 
passes, held from turning by a key in the 
keyway and indexed by stops going down 
into the top of the bar Che work is 
shown in front of the tool slide which is 
a double bearing and has four faces to be 
linished lhe facing cutter in the end of 
the bar is run into the work to a stop, 
the facing done by a cross movement until] 
the cross slide stops \fter withdrawing 
the bar is moved to the next hole, the 
carriage being fixed during these opera 
tions, and the others faced at the same 
setting The work is held in the box fix 
ture and is bored by a regular boring bar 
before the ends of the bearing are faced 

\ handy form of indexing fixture for a 
hand-milling machine is shown in Fig. 8, 
made in the form of a turtle’s back. It 
carries a double set of collets, one insick 
the other. The work is held in these and 
is indexed by the handle beneath and the 
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stop pin at the 


bi 


it 


rather an 
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unusual application and will 
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all 





d principle 


be found useful in many places 
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the scale above. The pointer is adjustabk 
and after being set for any given condi 
tion this instrument will show at once the 
compression in any engine in the lot 
While this is not used in regular inspec- 
tion work it onvenient on special oc- 
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the ends of the spring as it is forced 
his 


rying 
down by the air cylinder above it. 
air cylinder is fastened to the column as 


shown and is adjustable vertically by the 


screw and hand wheel on the vertical 
bars. Air pressure comes in at the top 
and forces the piston down which com 














1 . THREE HANDY TOOLS 
[HE Si G-TESTI VIACH presses the spring and runs the ends out 
The testing of the springs used i { on the small trolleys. Fig. 11 shows th 
mobile construction is usualls matter scale beam down and in Fig. 12 the spring 
of some uncertainty or at best not a con is compressed and the weights are raised 
venient operation, so Mr. Buxton de [his is controlled by a perforated pipe 


signed the 
to 13 for 
platform scale with a 


apparatus 


shown in Figs. II 
this | 


First of all is a 


ick 


on a beam which lies diagonally across it, 


pul p ms 


channel iron tt 


and in which two small trolleys run, car 


which from the top cylinder head 
down into the piston rod as shown in Fig 
13. Inside of this tube is another which 
is a snug fit in it and is not perforated 


travel of the 


runs 


This inner tube controls the 
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I 13. INTERIOR OF AIR CYLINDER 
piston by preventing the escape of the air 


until the piston has traveled far enough to 
uncover the perforated holes in the outer 
tube, beyond the end of the inner tube and 
allow the air to escape through the tubes 
and out at Moving 
tube up or the 
fectly and accurately determines the load 
which will be put on the springs. The 
lead is weighed in each case by the scales 


the 
air 


the inner 


down 


top. 


controls per- 
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and this device in the cylinder controls his is rrected by grinding the faces ( t pt nd marks each 


1 ‘ ] 1 1 

the travel so accurately that the gs] g's g. 5, an g die on the 

. } ] 1} ] +t +} ‘ , 1, } 1 +} } ; true ‘ ’ ' "1 

can be tested very rapidly and wi le = puncl This n construction Stamping inary pr as a 
1] i 





1_j | 
pression pense 1 ’ would be { thickness 
Most of thi es | é ‘ equire t \ { h through a ck 18 
witl tl Ss (be ng i ne} 1 | di I S ( SS nas 


I 
indelhted t \] Nehrb e€ 2 ‘ < 1¢ ' { é 
' 
pe int nde t I Ssist ( ré T ( vel tne 
Q was 
operatior F. H. ( g end 
¢ il y t I 1 to S 
( I ] I may | 
I « » nN grinder 
t¢ ning 


Cutting and Piercing Punch and gt ce. | 
the two parts are wedged together in a stud a eis an aide ak i 
Die ! cant lamp ; red p the tend } ; . ae 





HenrY PERrCIVAI ther also insures their f the same 


= 


2 The blanks vary in length from 2.7 Ss degrees and ar ld together in the rti :, \ n a dove 
to 7.5 inches, and are cut from. strip, ree a a tter B. as tail — saint tion of that 
which is delivered to the press shop ready howe in Bien. ¢ a , e tter B L Bice ot t being milled at the 
rolled to the quired width, and in coils in , » ont : ake The nursose of 1 block is 
to facilitate feeding into the machine ’ e shown nd each end is hardened to 5 t] trip under operation when 
, cama when it is it is pusl i! ver tl lic It is ground 
Dir ( ! { vn wit t] nvil e 
2 3 1 Fis j tional tl re plit lie 
elevation of ttom tool. The die A es S 1 though wee ates 
is made 1 ts, eac half be g ( t T the | ( t 
luplicat I ther l entirely t is within, we I ge device 
machine-finished The outline of the die have never had trouble through the vn at the bottor f Fi ind 4 


is milled wit! standard concave cutter, li pening [ 1 for locating [his pat tt tool consis f a cast-iron 
the vise holding the blank being tilted ne end of the die in the bolster; e is a_ bracket / entered two pairs 


degree t give clearanc: ( he hardened tool-steel block, which is held f al ! n pi } The 


cutting edge \s the die is ground down lovetailed slot 7 by the round-headed rol f rolls is hung fr he bridge 


in use, the punch, on account of the rew show This block act as an piece whic] dowel to tw irms of 


rance in the die, becomes a poor fit. nvil for stamp (not showtr which is / f whi is shown at u«, Fig. 4. In 


o \ - - 
c a , | 
FIG, I _| 
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w the front set of rolls is omitted the partial section, Fig. 8 In the cast-iron adjustable arms on the press (not shown) 
for the sake of clearness. At the extremi holder // is let hardened tool-steel pad which catch on the stripper at dd, and so 
ie ach pair of arms // are provided a partly shown in Fig. 8, and shown by strip the blank trom the punch v. The 
flanged rollers k is shown. These roll- dotted circle in Fig. 7. But for this pad, press being inclined at 45 degrees, the 
ers run on pins which are screwed on account of the small area of the blank drops behind the stop into a box, 
into the arms and locked by nuts; the punches vv and F part of the holder H and so does not interfere with the strip 
two rear pins in each set of rolls ar uld be slightly compressed by the as it is pushed through to make the next 
longer than the others, and on th punches, and allow them to work loose. blank. The four screws ee carry the 
projecting m re slipped the ‘The hard pad serves to distribute the pres- floating stripper / and slide through the 
nds of a closely wound spiral spring p sur ver the softer material behind punch pad A, the holder // being recessed 


hese springs are not shown in Fig. 3, but \fter forcing the pad in, it is ground flush for the heads, as shown in Fig. 8 As 


be s in section at p, Fig. 4. with the face of the holder. The pad AK the punch is ground down, the position of 
Phe springs draw the rollers together, is secured to the holder H by the four the stripper is adjusted by these screws, 
causing them to bear on the strip when screws and two dowel pins shown. The which are locked by nuts shown. The 
pushed throug s shown by the broken end of the cutting-off punch F is ground thread on these screws is a fine pitch, as it 
lines in Fig. 3. The centers of the rolls on so as to leave two pilots ww; these serve was found practically impossible to keep 
the same arm being equidistant from the to steady the punch and prevent it from the nuts from working loose with the 
center pin m, that portion of strip in each shearing the die, should the operator not standard bolt thread, in spite of the screws 
ei of rolls is held central over the pin, so push the strip right over the opening. As being riveted over. The continual jar 
that by having the two pins mm in line’ will be seen from Fig. 8, the cutting-off of the press was, no doubt, responsible 
with the center of the die, the strip, if punch does its work before the piercers. for this. Since using the fine-pitched 
ht will be guided centrally over the \s the tool was first made, the piercing screws we have had no trouble on this 
dic, whatever its width, within the limits punches vv were in advance of the cut- score 
the tool [his saves time that would ting-off punch / and just entered the di \s regards wear and output, this set of 
be necessary to set a fixed guide The befere the latter started to evt; but after tools has been found to stand well, the 
bracket E has a tongue q_ whicl ts i reading the article by Mr. Shlaps at page average number cut at one setting being 
he keyway E is clamped to the bolster 881, Vol. 31, Part 1, of the AMERICAN 25,000, with runs as high as 30,000. On 
C by a bolt working in the T-slot By Macuinis we altered this as shown. one occasion it did 38,000, though this 
this means tl Ils are kept in positi Althoug! is more trouble to knock back just about reached the “butchery point.” 
laterally while admitting of adjustment the punch F each time it has to be ground, The coils of strip are fed from a reel 
vertically Although it is not as simpl illown the wheel to reach tl lwo of these tools keep an operator turn 
as another method we have of keeping th. niercers, we prefer to do it to having tl ing out 2000 per hour feeding by hand 


hole and rounded end central, it is shown piercers in front, as the cutting-off pun 





as a useful arrangement that may be en ppears to last longer after each grinding 
ployed with other forms of dies. It pre- We tried having all three level, but found §=& Few Reiload Shep Devices 
vents blanks from heing made with ends that however carefully the punches wet 
hown in Fig. 6 let into the die, the piercing punches wore - 
the worst at points in Figs. 7 and 3, \ recent visit to the shops of the Phila 
THe Puncn i.e., farthest away from / [his agrees delphia, Baltimore & Washington divi 
\ view of the under side of the punch with the theory of Mr. Shlaps that “in sion of the Pennsylvania railroad at Wil 
pad is shown in Fig. 7, while Fig. 8 is starting the separating action the punch mington, Del., revealed a number of intet 
i section on ab. Fig 7, with a part shown’ pushes the material from it.” in which esting details, some of which are illus 
In section on xy, Fig. 7 The cutting case the piercers, being embedded in the trated herewith 
ff punch is machined to shape, the semi strip, and mparatively slender, are car The babbitting of a locomotive cross 


circular grooves being cut with a standard ried against the edge of the die at c, Fig. 3. head is not always an easy job as the bab 


convex milling cutter It then requires bitt lining is quite thin as compared with 
very litthe hand work before hardening rue Stripper AcTION the length of crosshead, which adds to 
The punch F and the two piercing punches he blank when cut off is lifted on the the difficulty of having it flow easily and 
vv are let through a mild-steel pad AK up-stroke of the press clear of the stop g smoothly over the whole surface. Both 


and riveted over at the back, as shownsin until the floating stripper / is arrested by the crosshead and the mold or jig must, 


if 
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FIG I JIG FOR BABBITTING LAIRD TYPE CROSSHEADS 
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ot st d to secur e best wrong side of t uilding set the , | ‘ 
result, but the most difficult part is to best light for blueprinting, is a somewhat ( g S 
center the jig properly without taking too unusual arrangement designed to securé he ft 
much t so doing good results er adverse circumstances ij 
Tr] ig shown is one designed for a and again sizing the old adag f t 
Laird type of crosshead in which the pis “necessity being the mother of inventiotr 
ton rod nsiderable distance below Fig. 2 show section of the blueprint t t 
the sliding surfaces, and as will be seen ing room wit t what peculiar sky he 
in Fig. 1, this is located first gnting nd | Under this I tw 
from t in whi the puistor uprig ) I ge shi 
rod S¢ . icket t the ¢ I the 
112 cf ble Sone exte S tha 
the « 4 e can be brought flusl 
wit , d of t crosshead, as indicate: =r)" es 
at S t the same time be cert 
, | 4 ‘ ] | 
t¢ Ss \ S ne I¢ block (y is Tastened | | 
al ( \ nd to prevent the babbuit | - 
° | 
rr ¢ through and out on t . 
| 
In id pouring into this narrow ——_—___—__——- ; 
Ope oO 1) vel Pp uring 1 ‘ | | j 
en I shead which is uppermos | | | | ee 
| | 
the K iS tape ne sides | 
laid o\ nd of the crosshead and tl | 
' | 
> | 
yt the ] 1 t case t ross id | | 
| | i | j 
' i | " 
or slic ortions. the babbittin so ic | 
’ | 
provided with adjustable sides, as show: | | 
in f ( [hese join on an inclined —— ee Se 
sur Vv" graduations showing ~~~ H 
w he he s for the different 
cross] ws screw eyes 
by 1] th : fe lan 
Nana gx tne ig Irom place t 
place peration will be perfectly _ 
«1 1 . ° 
cle \ ut further description - — ———— 
An Unus BLUEPRINTING ARRANGEMEN 
In tl m of the Wilmingtor 
shop \ vned ft lh located on t 3 > N ”) FI { i \ | RA Hk 
, " ittle space in t 
ute Gias j } 
ath | t balanced vet 
- | 
—_ ————— ‘ : dd ipplicati f t 
f c=} gums Bie s ‘ = . 
— _. . P z} CRI 4 ‘ if a4 x t wi t the hott 
Tr J ti mee - oe # - . 
1 | / \ | f f pipes throws the frame up o1 
f i \ ; lectt 
/ ; \ 1 / as desires 
/ \ i 
f - Fh \ a 
. | \ \ —ae 
in \ j SAVIN \IloONEY ON RENEWING FIR! 
j \ } 
| \ j j 
\ : in One of the little economies which 
=a tt aa a . Ceiling | iw. . 1 
| é i | cates very clear that things are 
9 i ; 
‘looked after much more than formerly 1s 
] , ; 
} ‘ { the fire door shown in Fig. 3 This 
‘| 3g W.1, Pipe ' connection with their large 
ae | 
| j , } furnace whic! is the unusual water 
} 4 Wire Rope | . a . 
i 4 } ind the door filied with firebrick as 
=- | | 
et cated 
4 had These doc burn out quite rapidly, 
: “ } | , 
| ‘ 7 , } it W pserve it practi ill all 
i | ’ 
i i on ! damag ccurred at the lower third 
| . ; 
fl ‘ j door and that the upper portion wa 
; i | . ‘ ‘ 
ti | tically unharmed but had to be tl 
| | 
Radiator i } i iwa with the rest 
‘ j $x ¢ Bolt i . 
, So a new di vas designed 
4 » 4 
{ v a at B, with the two parts hinged s 
| 
A 1 Ay . Floor Line bg iy if 1s \\ n easv matter to ft \ 
ae Ma. Nd low ortion at a very much lows 
than fore, while the upper part 
Fle 2. ARRANGEMEN 1F BLUEPRINTING FRAME AND APPARATUS ( seld needs attention 
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A Tool-steel Testing Machine and Results 


peeds, Durability and Tool Angles 
Resistance and Hardness 
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With a Tuming Tool Cuttins 
Tests Wear 


Are Tested. Machine Also 
BY EDWARD 
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rul pre s s 4 
te ( t id we ] V« lv 
g g forms th ing about ical axis in 1 direction 
obse £ W ( eal aimed indicated he arrow, with its ver end 
( what w \ ] make esting on xed abutment B f hard 
( i I ting p ned steel. The steel to be tested is mad 
( will w t nditions tool C whic s shown in the pet 
{ | lv simp { t djusted d pective view, is ground something lik 
tt will kep ] \ machine left-hand side tool. The tool 1s held in 
\ youl the cutting quality ot ise ) which is balanced on knife edges 
> presented diagrammatically by E \t 
f ee tached to the vise is a steely with 
novable poise and scal \ dash pot H 
teadies the vise and tool prevents 
A ‘bration. By suitable adjustment of the 
poise the steelyard, the 1 can be 
sed to press upward agains end 
f the tube with any desired force. The 
v is held down in the abutm: B by 
he weight ( nd the downw yressure 
ilways i xcess of the upw Tes 
‘ { e t is that the S S 
turned aw the tool, is S 
“ ed downwart nd kept 1 t 
| , the yutm } he point ( 
ting takes place is, therefor : nary 
: ; — tool continues to turn aw 
eee f ntainine : long as it remains sharp ¢ oh t 
n found 1 ; ' pen e the etal, b 
f i” wreat a he | tains that definite degree of | tness 
; ‘ ' tool: that it is which its upward pressure against tube 
fi der work p conditior is no longer sufficient to cause it to cut 
eriecs of tools working at exact! nd it then slips over the surface th 
e depth of cut long enough t tube witl further cutting action 
all out: that the diameter Referring w to the illustration of the 
| dt efi the cutting speed machine Y it will be seen that the 
t iry: that all the 1 sm work 
( ril on one spe 1 of the lathe 
il quickly the next highe | 
pee And, finally, there is the question 
nstitute blunt tool The 
f the edge usually commences J) P 
1e spot, and gradually extends to th s 
le length of the cutting edge; at wh JS 
ge is the t l t e considered blunt ~ gu Feet per Minute Ww Feet per Minu 
1 Ame Va ust, NI 
G the test at an end P1G. 3. HIGH-SPEED FIG. 4: HIGH-SPEED 
5 lis the diff that steelmakers - ND CARBON STEELS AND CARBON STEELS 
it hard to induce prospective custom . rESTING MACHINI AT SLOW SPEED AT HIGHER SPEED 
lake trial of their steels while 
sers adopt e out of the 50 brands l e eX ssed single ( tube is driven by a vertical spindle, which 
teel on the market without ever hay st as S ile strength can ex eceives its motion through cone and fric 
¢ ad mpetitive test of more that ressed in p ds p square incl How ion disk gearing, capable of giving it a 
t Perhaps the sence inv f.: is it obtained must | wide and continuous range of speeds. A 
d reliable test of the cutting dged llowing description Irum covered with squared paper is 
f st felt st of all by the ¢] sults obtained from riven from the spindle through worm 
wl is experimenting with jt nd sp earing, so as to make one 
\ ¢ nt new f hard revolution to 24,000 revolutions of the 
wl onft vil PRINCIPLI CONSTI N OF THE rine \ pencil mounted On a sliding 
I tome S t li HIN! r is connected to the spindle by a fin 
t plaint w f tool-steel testing in, so that vertical movements of the 
a0 Edward G. He Lid.. Mar ly understood with — spindl mmunicated to the pencil 
Fig 1 which he con 1] anovements t the | 
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and pencil result in drawing . 
paper, whose slope measut the rate at ¢ 
which ti spindie moves wnw t 
is. the rat in inches pe 1000 ‘ ‘ 
tions t which the tub ng 
away by the tool. Whet ting ses t 
the li ‘ S 
drum conti st é 
pencil remai ” 
Now suppose thi i 
, 
a the spec t vii t 
mail - a nol f ‘ 
Take in¢ ince angies I i 
the force with which it pres ¢ 
+1 } 1 . 
ne t ¢ re all exactly K 4 
stant; then the tube will 
+ + + } ] ] T 
a certain definite rate which will be show 
the slope of the line draw Ka 
variation in any one of the ti wil ‘ ’ 
; : 
be shown by variation in t lope f gre ( ere 
the line, which thu cts solute ( . 
heck on the unit itv of the tI 
There is one remaining Ais 
sides those enumerated \ 1S 
variable and whi tte rate ot 
cutting ; namely, the sharpness of the tool ’ 
This varies at a rate which depends (othe 
things g¢ equal) simp jualit 
P 
| +} fw 
mad Owing t le Visi g ( Pa fe a 
Pe do 
I KTi1T ¢ Q loss I S e é a F 
er -~ om 7 ¢ / i 
) [ ) ‘ - rs / 
y / 
4 A A y, 
c ( ( Pg ’ 
7 + A 
‘ g f 4} | t * 
ra s 4 / 
re ] 1 ] t ‘ -_ Ma , a 
< ( est 5 
, 
a f i 
the ‘fixe f the vise \ 1 
ec 
ttacher t V1S¢ ¢ d set ¢ nl 
1 ~ he 
t ! k, the fixed jaw is broug 
position, with t tool i 
ntact vith the tube Set this po- 
‘ ; + 1} 1c T+ , nd 
. ‘ is no rake | Q ( ; } 
. 
wit le nee angle of 20 degrees his 
forn t ¢ ] 1S vd pt d partly 101 
, ; 
sake of simplicity. It involves the ground- the 1 t t 
ing of only one angl nd is easily set. the curve indicat t 1 ol ( 
It is not the most efhicient form tor cut me t | . 3 Inder I5 pout! ‘ 
tine. but this is in itself an ad tao . 4: that 
n inefficient tool is wort — ee f ” vith ¢ \ 
oe alicleus om . P 4 ee = , ttle prey 
cut away tl maxi stocl { eff 1 ¢ I 
but to wear the tool out 1 sonabl ; 
short tim: inder standard ns Both tools t te ' 
measur! its quality by its resist t ticipated. but ‘ . ted feature 
weal The ingles of the t¢ )] “1 } \ ¢ - wane * ‘ . ‘ . 
ver, be varied if it is desirable ft four times as long as the high-speed st t 
tect tuhe is of soft steel the tool 1 st As this result é C 
have some rake, in order to make a sts we! t the sat g 
it without burring the tube and 1 speed tool re 
reacsingag the width f “ant + f + + f : -_ ieoail ™ : 
ising t 
Ti? ed Rake cal e pr led f Vit! . 1 _ 
the same type of tool, by 1 is , he teiethan ' 
vs tanered at the desired of] —— : the ré f 
Tt mioht at fret sight nneé +) ; } . + 
ig] g C 
tool would turn wav ag t lens f gh-s] 
. : << , , ’ 
tuhe before becoming blunt S 
t so in practice is due part to t 
aT na nocition £ he + ] rely \ ¢ 
] action £ the tect tribe he =+ =+ . 
¢ é | one 1Z é T ¢ 
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F G or THESE RESULTS ON FILE 
PERFORM ANCI 
nior ( nveyed by the speed 

urves s at or seen to have an 1m 
portant bearing 1 a subject in which | 
am ially interested—the testing of 
iles 

The average cutting speed of a file i 
the ( sting chine is 25 feet per mi 
ute, which is also an ordinary speed for 


steel ‘ ri » Poul ds, wh ch pressul 
is dist l among a considerable nun 
he i teet d cannot amount t 
re = pou per 6 inch of cut 
ting ed the pressure used 1n the steel 
tests It is, therefore evident that th 
iction of the tool used in the steel tests 
when working at 25 feet per minute, ¢ 
respond losely with the action of 
le tooth under ordinar filing 
ynditior \nd the speed curves s] 
that ed and under these condi 
tio1 f ordinary carbon hard t 
t is durabl t 
best lv peed steel 
N le tt made of 1g@h-sper 





be 
‘ ) 
Feet per Minute 
A. OF iry Cast Stee 
B,C, D: Different 1 High Spee Stee 
I Special File Stee 
i Va “ ‘a 
FIG SPEED CURVES OF VARIOUS STEELS 
steel, but they are sometimes made of 
special alloy steels It has been a con 
stant charge against the file-testing ma 
chine that it often shows very poor re 
sults from these special files, and much 


better results from files of quite a common 


quality f carbon steel lhe question, 


therefore, suggested itself whether some 


of the alloy steels might not give speed 
curves having some resemblance to those 
of the hig sp ed steels 

In order to settle this question tool 
was made from an actual file of a very 
expensive make, said to be fa special 
alloy steel, but which gives particularly 
poor results on the file-testing machin 
The resulting speed curve is shown at E 
Fig. 7, from which it appears that at a cut 
ting speed of 25 feet the durability of 
this steel is lower than that of any steel 


that has vet been te sted The speed curve 


resemblance to t 


p< 
rise above 


verv low, 
that of 
steel until a speed of &5 feet per 


eded 


but the ak is 


and the curve does not 


minute is ¢ As a how far the 


XC 
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results vi bearing on the use of high 
speed steel in reamers, milling cutters for 
light finishing cuts, and other tools that 
ire sold under similar conditions, it 1s 
too soon to say anything definite. It seems 
probable that when the meaning of the 
speed curves is fully understood, they will 
give most useful guidance in the choice 
f steel for particular working conditions 
It has already been explained that 

given speed all the tools cease cutting 
when they have reached the same cond 
tion of bluntness, but that at the 


speeds the tools continue cutting until 


ire in much worse conditio1 It fol 
lows that the speed curves giv i irrect 
‘omparison of the durabilit f the steels 

ny given speed, but thev do not 
show. the relative durability of the same 
steel at different speed 
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the of the 


It 1s provided with a dial, 


t the steelvard due 
edge 
' 


the graduations on which correspond to 


to wear 


cutting 


of the tool in 
The whole 
eter 1s insulated and electrically connected 


ice 


vertical movements thou 


sandths of an inch. microm- 


< that 


a bell rings when contact is m:; 
between either screw and th 
lhe micrometer is used as follows 


decided 


the 


Ste elyard 
The 


dept f the cut 1s beforehand, 


nd a line is ruled on diagram sheet, 


sloping at an angle corresponding with the 


desired number of inches per 1000 revolu 


tions. The pencil is set on this line and 
the weight mn the steelyard is adjusted 
until the pencil is seen to be traveling 


long the line previously ruled. (The cor 
rect position of the weight is generally 
known beforehand for each speed, and 
tl standard feed of 0.0012 incl per 











FIG, S&S. MICROM 


HMEN 


TER ATT AC 


ATTACH MEN \IEASURING 


Wi \R 


to 


MICROMETER FOR 


loot 


this 


OF} 


In order eliminate disturbing 


factor the testing machine w fitted with 


is 


a micrometer attachment for measuring 


the amount of wear of the tool while cut 


ting is in s evident that as 


progress It 1 


the cutting edge wears away, the tool must 


rise in order to continue cutting at the 


ame rate, and that as the tool the 


rises 


steelyard will fall through a proportionate 


but much greater distance The microm 


eter, ig. 8, 1s attached to the column and 
provided with two screws « ipable of bear 
ing on the end of the steelvard Phe 
upper screw can be used to depress the 
steelyard and force the tool into the tube 
to any desired depth of cut e lower 
screw acts as a stop to limit vement 





FOR FAST 





RING WEAR OF ¢ 


revolution. ) \s soon the cut 1s set 


as 


the lower micrometer screw is adjusted 
for the required number of thousandths 
t wear \s the test proceeds the cutting 
edge wears and the steelvard falls until, 
when the predetermined amount of wear 
has taken place, the steelvard makes con 
tact with the stop screw, the bell rings, 
nad the test 1s stopped The number of 


inches turned awav, measuring the dura 


of the tool 1s read directly from th 


diagram Under this system both the 
depth ot cut and the wear of the tool are 
the same at all speeds 

\ set of equal-wear speed curves is 


shown / from a car 


in Fig. 9: where 4 is 
hon steel, and B, B’, C from high-speed 
steels Ve rtical distance 5 


In this diagram 


1V¢ the durability of the tool at each 
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speed (in inches of tube turned away). quantity, which may be termed the “duty,’ while dist I . M1 
The marked superiority of the carbon and which is proportional to the durabilit mprovemet in t irection wil 
steel at low speeds (with a light cut) is of the tool, and to the rate at which met follow shortly t ints 


again clearly shown is being removed It is reasonable to 1 ' y] 


suppose that t ty att 9 
Low Speeps No Less DeEstRUCTIVE THAN maximum the ideal y 
HiGH ONES have heen arrived at » t0 show , 
Perhaps the most striking and import duty curves derived b lation tron n Fig n whicl wi ty 
ant fact brought out by these curves is the speed curves in Fig. 9, and gi taken frot : carbon steel, B’ a good 
this: Very low speeds are no Iess destruc- correct impression of the relati supe! ter f t new 


tive of the edge of a cutting tool than very 1ority of the high-speed steels r 4 ha been t ibject 
high speeds, and this applies to every kind rapid removal of metal. T1 Irve 

of steel that has been tested It is a in Figs. 9 and Io 
familiar fact that high-speed steel does high-speed steel lool Bw hard 

not keep its edge well under light finish- in the open fre and an t; too ul / \ 
ing cuts, but that it does keep its edge was hardened n Br y { ( 
under heavier cuts [he speed curves and quenched in red-hot sa t / \ 
show that a good high-speed steel pre teresting to note that the result mo! / \ 


serves its edge under a very light cut bet rrect harde { t e t ' / 

nf / 
ter than a carbon steel, if the SPee 1 1S and dutv curt I the right viving / | 
sufficiently high. This fact, that the du { h great rabilit t the higher 


rability of a tool can be improved by in BY | 
creasing the speed, may be familiar t o——y / 
some who have experience of cutting 5 uu / / \ 
tools iom it came sa revelati n, and \ / / 


it has been applied with marked success ” / 
to the practical operations of the work- / 
shop. The peak of the speed curve, where / . 
2 . . ou0 P | 
the durability of the tool is at its maxi / A 
mum, covers a narrow range of speeds, - ' 
A 


and the durabhuilit falls rapid 


Duty 
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speeds and slightly decreasing its dura igh-sj t new steel was dis 

bility at some of the lower speeds here ' F ‘ , 

} | 1 17 - 4 + ‘ + ae siee } . 

is no doubt that the speed curves wi {5 te x was show 


give very valuable information as to the t] rbon steel and t lowest the 








ou 


Sect cue Wienke influence of the various ingredients 1 
A: Carbon Steel steel and of various methods of treatins is diag l t gt 

*B: High Speed Stee it, on its working properties The object tv of of ! to tl rit ft new 
B: Same Too! Re-hardened 


=: aimed at in all modern improvements in s whicl niteste tsel! among 
anata eT ee the making and hardening of steel, has | vl ried it. S ; t is 
FIG. 9. EQUAL WEAR SPEED CURVES been to move the speed curve to the right 
It has not always been realized that t | gt 
speed is decreased or increased Beyond movement of the curve to the right usu : 1 voul gT 
these narrow limits. “The speed curves ally involves a loss of durability at th 


give a true picture of the durability of lower speeds In manv cases this is not it f Fe ee ee 


steels at various cutting speeds, but they important but when the steel is to be mad t ' nder t : nd 
fail to give a correct impression of the up into taps, reamers and especially files ‘ : ng r 
rates of removing metal, which are of the important classes of tools which must { Fig that 1 ! It of test 
primary importance in practical work necessarily be used at low speeds and will | { tions 
under comparatively light cuts, it would that | king 
“Duty” oF A Too obviously be an advantage to move the less t! nditions at x 


If we multiply the durability of the tool speed curve to the left, to increase tl best st t s out t 1 test 


at any speed, by that speed, we obtain a lurabilitvy of the st t low speeds 
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] *» + L 
ximum rabilit s tool when tak 
ng a chip 1/16 inch thick Here 
0.0012 
5 =e 76 | == 2? 
7 \ 0.0025 
r | I nute 
i u 
| n 1 mie to ] 
l 0 Teet C veed, and 
f num duty 


p 1/16 inch thick would requir 


minute 


’ , 1 , . 
c . neideratior t t be taken into 
1 ] + } 
1 1 Tate 
— 4 
100 
‘ i é 
. 
per M 


Z 
~n 
4 
" 
isa) 


£ , L P A : = 
1 = 2 


the 
gath 


Some idea of the character of 


teel used for the test tubes will be 
the fact that no 
been found capable of turning away more 


length of inch 


from tool has yet 


} tube 4 


than 9 inches 
diameter before reaching the limit of 
bluntness. Such steel is rely met with 
in practice. It is exceedingly difficult to 
work under any conditions, and requires 
cutting speed ( lower than those 
which would lb table f working 
dinary steels The cube formula has 


been applied with good results in calculat- 


the sp yr boring the test tubes, but 


neg 
ther steels will have to be graded, ac 
rding hardne 
be applied to them 
b) An inefficient 


was del 


formula 


he fore the 


shape of cutting tool 


iberately chosen for making the 





t \ tool w back slope or rake 

would generate less heat, and work at 
het needs 

he ratio between the width and 

icki f chi n important 

ring on the cutting speed. In the tests 

ribed above, the widt f the chip was 

its tl S ratio of 
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f chip may be found 
milling cutters and 
tools 
w can probably be applied, tak- 


such 


yr tools. In 


g of the thickness of chip only, 
gnoring width. But in the case of 
ching s, the ratio of width to 
ess of chip is much less, and in such 

es theory, confirmed by the results of 
xperiments, leads to the conclu- 

t tting spe ed varies inv ersely 

f the cross-sectional area 

t ope t turn to this sub- 

tic Further experi- 

( quired before it becomes 
OSS to forn te definite relations be- 
veel ( tions f the tests and the 
ing conditions of workshop practice. 

The spee rves v be relied on to 
‘ e relat lities of steels and 
lative spe it which they work to 

" ntage nd this will always be 

the most ] é nection 

One rl fact may be noted in con- 
nection with the heat theory of wear in 
tting etermining the speed 
rve é f the steels it was 

( particular speed the 
bilit f tool was less than its 
bilit igher or a lower speed. 
\lthough this was confirmed by repeated 
‘periments, it was at first attributed t 

€ ul tained variation in the cond 
tions f test. and was accordingly 
g1 e lotting the speed rves 
the results of a large numl f 
periments it now seems certain that the 
rm 1 s real show a dip or 
ple e | cular point, as will be 

é speed curve of a carbon steel, 
g. 12 pp ince of this curve will 
be familiar to readers of the AMERICAN 
\IACHINIS ent article (page 
222) A Shore g 1 description of 
is expert e streneth of tem- 
ster \Ir. Shore found that when 
n steel was made “dead hard” and 
I wn to a temperature corresponding 
\ tempt it was decidedly 
veaker that hen let down to the yellow 
tempe e blue temper below, 
se results when plotted out, gave 
( g striking resemblance to 
t Fig. 12. It is difficult to resist the 
: at the phenomenon is the 
same g means by which it was 
exhibited were totally different in charac 
\ssumung this to be the case, it seems 


pos | nce an important step in 
( 1! itting tools. The fol 
ving t} s pl forward, subject t 
experi s which will be 

the + ste el testing 1 
| ilit f rbon 
ste tting S ttained vhen the 
vorking conditi: luding hardness of 
é ter pon, shap ol 
te t d speed re such as t S 
f t extreme edge te 

which the tool wv 
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tempered. If the working temperature 1s 
increased (OW1Ng to increas I speed, 
etc.), beyond e tempera whic 
’ , — 11 
the t ol was tempered, tl iu lil Will 
in gene fal intil the x iting 
edge is temp ( a br \ \ I thet 
increas¢ I speed r cut, sulmct araw 
the temp¢ rt the extreme itting edge t 
} ; 1] 1 } ; ; 
i lu will increase tl 1 111 I ( 
} | ’ 
t | pecause el it l pe > 
stron thar 
1 1 P 
there! é ‘ it 
e ft O Ly t ) 
1 
let peTa 
21\ ~ aXll v 
x I 
t Vine WOTK 
, 1 té 
1K \ 
| + ; ; ’ 
G2 ~ . 
X11 al ) 
I rsé ccCessl 
‘ Sé ) " 
‘ | it t ) 
rveé ‘ r 
] ] 
it ivi 
ne the te pe i 
iit d t Ss el * 
yT ( . 2 
belt Ve tna 1 t 9 eer 
] | ; 
Ste Is SO ha np a t t 
urs t 1 pont well Vit tne rang< 
fxy] rl Tv _ c 
seTul WOrTK ¢ a . I nve 
iwatiolr S é — ¢ ré very de 
te statement rh) ] t < wine 
, > 
R \KI { EARAN AN SLOPI \ Ry \ N 
» EFFI N \ND DuRAI \ 
Re sic S 1ts prin ir’ tunctiot it measur 
. : . ’ 
ing the quality of tool steels, the tool-steel 


testing machi wide 


opens a 


ill phenomena connected with 


f cutting tools. In particular 


yf yielding valuable informa- 


tion relative to the le-tooth 


problems of 


iction a suitable ad 


It is evident that by 


justment of pressure and speed, 


cutting 
the tool may be mat 


the action of a single-file tooth, and by 


varying the angles of clearance, rake and 
slope, with which it is presented to th 
work, it is possible to obtain autographic 
records, showing the effect of a given 
alteration of anv one of these angles, not 
only on the efficiency or rate at which 
metal is filed awav, but also e dura 
bility or lasting power of the cutting edge, 


and on the total 


be obtained with anv form of cutting edge 
1 a } ; hI + “a4 y } 
vetore it becomes too blunt u Noth- 
©Y appre cl ing impiet Sstigat 1 
it ‘ ) S S ‘ der 
? 1 , 
iket ht Tew erime \ 
een will s t \ 
< t ( t \t 
\ - t te vas ¢ 
( ( I eg 
; ett | 
, 
\ “4 7 ? y 
, 
vit 1 nerf 5 , nat 
acai 1. 
Oo ore Ke and the cuttr edg 
vas radial ¢ +} ‘ 


it right angle direction of cutting 
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takes place files made from a_é hard 
quality of steel often give very poor re- 
sults, because the s having little duc- 
tility, does not ris idily under the 
influence of the blow The result is a 
small clearance angle and the effect of this 
mn the output of the work was shown in 
Fig. 13. But the tests shown in Fig. 14, 
curves G and //, show that 1f the tooth has 
positive, instead of negative, or zero rake, 

high efficiency ind a irge output of 
work are obtained with a very small clear- 
nce angle. It would seem then, that in 
cutting a file of high-carbon steel, the 
form of tooth would be produced which 
has the greatest efficiency, durability and 
strength, while the quality of the steel 
would tell to the utmost advantage, in 


stead of being a positive disadvantage, as 
it is when the file is cut in the usual man- 
ner with negative rake 

Enough has been said to indicate the 
possibilities of the tool-steel-testing ma- 
chine the problems con- 
nected with cutting tools. The investiga- 
tion of these problems to be 
must take account of the power absorbed 
This can be provided for by 


in elucidating 
complete, 
in cutting. 


mounting the vise and 
therewith on anti-friction bearings so 


connected 
that 


parts 


they are free to turn about the axis of the 
test tube. This turning action is made 
sluggish by a dashpot and counterbalanced 


y a spring balance, by means of which 


the torque exerted by the test tube on the 
tool, can be measured and the power cal 
The the il 


not 


shown in 
this 


machine 
fitted 


culated 


lustration 1s with arrange 


ment 


DETERMINING THE EFFECTS Of} LUBRICANTS 


A subsidiary, but not unimportant, us¢ 


of the tool-steel-testing machine is that of 
the of lubricants for 


measuring efficacy 


LO 2000 OK 4000 ‘ ta 
eve t 
2) N¢ "> \ H 
R1¢ 
eventing the wea oft cutting 1 ig 
] ty ly 
ws test Iti Same tor ting 
1 , 1 
lubricated with water, machine ( 
1 p 11 \ 
] 
( 1 I] enti Ww vel 
ec m ic] neat 


DETERMINING 


Another application of the testing m 
chine is to the measurement of the weat 
resisting qualities of metals, or of dif 


ations of metals in frictional 


ferent combn 


luch 


( 
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contac In testing the combustion of, 
say, a steel and a bearing metal, the steel 
is made into a short tube (by drilling) 


ind the bearing metal takes the form of a 


plate usually 1/16 inch thick, the latter be- 
ing held in a vertical plane by a special 
vise, while the edge of the tube rests on 
and rubs across its edge so as to wear a 
eTOOVE Che amount of combined wear 


read from the diagram in inches (depth 
Some 
of 


hardened-steel wearing plates of various 


of groove) per 100,000 revolutions 


tests which made with a_ tube 


were 


oft steels may be of interest. In this case 


tube showed no appreciable wear, and 
the diagrams showed simply the relative 
rates of wear of the various steel plates. 


\ series of such diagrams is shown in 


giving the relative rates of wear, 
and, conversely, the wear-resisting prop- 
erties of soft machinery steel, steam rail, 
locomotive tire, and the steel used for the 
test tubes 


tests were made to ascertain 


Further 
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FIC 7. WEARING, TESTS OF SOFT STEELS 
hat 1s the relation between the rate of 
wear and the load. A plate of machinery 
teel was used in conjunction with a tube 
t hardened steel, and wearing tests were 
made at gradually increasing loads. Each 


Is, 


t 


the rate « 


pressed in 


est produced a diagram in the form of a 


straight line whose slope gave the rate 
at which the hard tube wore a groove in 
the soft steel. The various rates of wear, 


expressed in inches per 100,000 revolutions 


vere used as ordinates in the diagram, Fig 


ex 
ot 


the corresponding loads being 


pounds per square inch 


ubbing surface. The diagram shows that 


tf wear is directly proportional to 


he load, but that at a certain definite 
ad (16,600 pounds per square inch) the 
vear suddenly begins to increase at 
h greater ratio. There is evidently at 
is p breaking down of the metal, 
vhich may be called the “wear yield 
int responding to the yield point 
mater! inder tension. How far th 
position of the wear yield point is in 
need by the speed of rubbing, was not 
mined. It is evident that the deter 
ination of the wear yield point is of im 
portance in connection with materials in 
tended for structures subject to severe 
wear such as rails, tires and journals 
Cases of unaccountably rapid wear such 
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1909. 
as occur sometimes in railway practice, 
may be due to a frictional load in excess 
of the yield point of the material 

All the wearing tests were made under 
a copious flow of water. No doubt the 
rate of given load, and 
possibly the position of the yield point, 


wear under a 








would be affected by the quality of the 
lubricant used. The testing machine af- 
fords a ready means of measuring and 
> | 
= } | 
3 | 
3 4+— - — 
] 
~ 
a 
3 | 
4 . 
0 Su0U 16000 24000 
Load iu Pouuds per Square Inch 
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FIG. 18. RATE OF WEAR OF MACHINERY 


STEELS UNDER INCREASING LOAD 


comparing the efficacy of different lubri- 
cants in preventing wear. 


TESTING THE HARDNESS OF METALS 


The production of quantities of test bars 
for the file-testing machine and for the 
tool-steel-testing machine has called for a 
Several meth- 


reliable test for hardness. 


ods have been tried, and eventually dis 


carded in favor of the drill test, in which 


the hardness is judged by the rate of 
penetration of a weighted drill. The tool 
steel-testing machine is specially well 


adapted for carrying out this test 

The drill test itself is by no means new, 
but it has generally been looked on with 
disfavor, because, as usually applied, it de- 
pends for its on absolute uni- 
formity in the shape and sharpness of the 


drill. 


accuracy 


As this uniformity is difficult to se- 


cure, a modification of the test was in- 
troduced, in which uniform sharpness of 
the drill is no longer essential The 


modification consists in the adoption of a 
standard rate of penetration in a standard 
reference bar. For instance, a penetration 
of 0.5 inch per thousand revolutions may 
be taken as a standard. Then the weight 


on the drill must be so adjusted that this 


standard rate of penetration is given on 
the reference bar. Tests on other bars 
can now be made with this standardized 
drill, and their hardness is given by the 
penetration per 1000 revolutions. [rom 
time to time a test is made on the reter 
ence bar, and if the rate of penetration 1s 
found to have altered, the drill is restand 


of the weight In 
ot tests 


1 
| 


ardized by adjustment 


practice a considerable number 


can be made on ordinary materials wit 


out appreciable blunting of the drill. T! 


sensitiveness of the test can be increased 
adopting a lower 
rate of penetration \ drill lightly 
loaded as to be on the point of slipping, 
will plainly show differences of hardness 


almost indefinitely by 


SO 
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hat cannot be detected by in\ ther 


method known to the writer 


Every material has at least two kinds 
of hardness, and when the material is to 
be used for test bars or tubes, it is nec 
essary to know something about b ls 
illustrate this point, imagine a mixture of 
tw such substances as lead nery 
Is it hard or soft? Tested by a f the 
methods depending on _ indentatio1 it 
would be pronounced very soft, b an 
attempt to work it with a cutting tool 

— 


Penetration 








Revolutions 
American Machinit, N.Y. 


FIG. 19. DRILL TEST SHOWING PRIMARY AND 
SECONDARY HARDNESS 

would lead to the conclusion that it was 

very hard. Now many varieties of steel 


and iron have characteristics similar to 


those of the lead and mixture 
Che 
relatively soft material in which crystals 


harder 


emery 


microscope shows them to consist of 


fa much substance are embedded 


(he indentation tests and the drill test 
described above show only the primary 
hardness, that of the matrix. lor many 


also 


secondary hardness depending on the 


purposes it is desirable to measure 


the 
Chis can he 


particles embedded in it 


measured by means of the wearing test 
described above, or by a drill test made 
with a standardized drill and continued 
until the drill ceases to cut. In this case 


the primary hardness is shown by the rate 
drill 


secondary hardness is shown by the 


at which the commences to cut 


I he 


total number of revolutions or the tota 
penetration from the commencemen f 
the test until the drill ceases to cut he 
primary hardness is measured by th 

on of the drill on the metal; the se 
ndary by the n of tl et 
rill In lie » are shown drill-test 


liagrams of two specimens of steel 


1e seco 
lurability of the 
tion of about 
lhe 


mean of 


on 


diagrams in Fig. 19 represent the 


1 number of observations 


are, of course, only relative, but such 


tests are of the greatest value in cases 
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where a standard of both primary and 
secondary hardness has to be maintained 
In comparing the secondary hardness of 
soft materials the temper of the drill may 
be draw! otherwise tl duration of the 
test is und long 





Some Close Approximations in 
the Circle 


By W. L. Benitz 


It is frequently necessary in some draft 


ing constructions to determine the length 


of a portion of a circular are which is to 


be used in some further construction in 
a proposed problem, as in some velocity 


Che 
ing method is both accurate and simple 


diagrams and cam motions follow 
and, though old, having been invented by 
the Dutch mathematician Huyghens about 
1080, 
where it may be of most use: 

lf AB, the the 
length of desired, DC 
perpendicular to 4 B at its middle point. 
The length of the arc A B tis then 


I believe it is not generally known 


Fig. 1, 1s circular arc 


which is erect 


8AC—-H 


(his is the method for arcs of 60 degrees 


or less, but beyond 60 degrees the process 


B 
Cc 
D 
R - 
4 
oO 
~ FIG, I 
t>(A 
B \ 
Oo 
» D 
FIG. 2 
Amerwan Ma sat, NT, 
AGRAMS 1 USTRATING SOME CLOS!I \T 
PROXIMA N N THE CIRCLI 
9 ‘ 1 1 
should be pertormed tor ilf t i 
- ss 
the result doubk 
| | iccul ‘ 1 t] sult 18 > \ 
the follow ] In a circle | 
ne ( . 0 et ) I 
t 60 degree 1 
) 
inches 
} = 
( ‘ 5.1764 
RS & 5.17604 — 10 
ji R= eB 10.4704 
inches The actual length is one-sixth of 


S20 


t ircumference f a circle 20 inches in 
wx 2 
= 10.4720 
( 

In S inus c¢ eC! s entirely egligi 
ble Of course, this error is relatively 
less for ar less than 60 degrees 

Since I rea of 1 sector I a cle 18 
1 lf 1 prodyct of the are by the 
radius, w ire ible to find the irea ota 
sector, and finally by subtracting from the 


rea of an isosceles triangle we 


rrive at the segment of a circle, which 
cems to be a stumbling block to a great 
nany draftsmen Chis will be done as 
follows Suppose we measure in Fig. 1, 
1O 66 inches, A P 106 inches, A B 

50% inches, OR 39 inches, and AC 

3014 inches. We first find the length 


of half the arc, since it exceeds 60 degrees 


Length are 


iB= 61.54 


Arc A BP is twice this, or 
Area sector OA BP is 


inches 


123.08 
inches 
14 &. 66 123.08 4061.6 


square inches. Area triangle O A P is 


1, & 106 X 39 2007 
square inches. The difference of the last 
two results is the area of the segment 


ABPA 
this 


that is, 1994.6 square inches, and 


result differs from the true value by 


less than one-half a square inch 
Howard C. Wiley’s method of laying off 


the approximate length of the circumfer 


ence of a circle, as given at page 448 is 


excellent, and as far as practical drafting 


is concerned might be termed exact, rather 
than approximate I use a method some 
what different which, to my mind, is easier 
to construct, and the degree of approxima 
tion is very close \s shown in Fig. 2, 
) 1 is drawn at an angle of 30 degrees 
with horizontal diameter ard 4B is 


perpendicular to the same diameter; C D 


t 


which is three times the diameter, is laid 

ff perpendicular t O Che length of 

the i ferenc« given by » | The 

ri ut too «Of the circumfes 

eT 

I f t lis well establisl 1 re 

gard ncret : ngi 

‘ it that tl eintorcing 

eel must be kept clean f nything 

ot a 1 tend to destrov that bond be 

twee! teel and concrete which is_ the 

tv of t lly 

t | ‘ tore 2 s with 

p Dp ] rros leplor 

] If t cessary 

{ 1 ire t t stitu- 

f two planes of poor | mncrete 

to paint and paint to steel, for the one 

trong b d I nerete to steel 1s cer- 

tainly weakening from a structural stand- 
pomt 
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Experiments on Forces Acting on Twist Drills—II 


The Horsepower for a Given Drill and Feed Is Proportional to the 
Cutting Speed; for a Given Feed and Speed to the Drill Diameter 


BY DEMPSTER SMITH AND R. POLIAKOFF 




















M STEEL EXPERIMENTS—T/ORQUI tresses can easily be made after the ma gree with the equations given in columns 
ials (f) on medium hard steel r of that for cast iron [he torque tf 2 and 3 « lable 5 respectively. Those 
uch more regular than those ob the 34-inch drill witl feed 1/400 is in the latter column are the values de- 
if ti lhe torque has been 13 foot pounds, while with a 1/35 feed on duced for each size of drill from the gen- 
dinate on a base of feed the sat drill tl torque is 92.5 tf ral expressi 
ilutio Mic. 1 | 1 a base of ( so that w teed 1s increas om 
f ill in Fig. 12 Lik as 2 ° | reased b {f = 2300d (31) 
low increa s fast as th 75 4 t If the itting pres l] nn of the Table 5 gives 
f the drill th linear law for each drill and the fifth 
‘ ; | ; 1 t] diamet values d d trom the general ex- 
| 
SUUU } 
t 
| 
} 
| 
| 
GULL 
4000 
| 
| 
| 2000 
} 
“ 
8 } : 
Om | 
i 
I 
° a i | | 
| oh 
Cee at n deca — Se ee Se - 
l l l ! l l l l l l l l l 
40 2UL LU 4 Pe Lu Su s) 25 0 
I es | v ) Feed (Inches per Revolution) 
ames la ae 
7 IWIST DRILL EXPERIMENTS (ORDINARY) VARIATION OF ri 2. TWIST DRILL EXPERIMENTS (ORDINARY) VARIATION OF 
rORQUE WITH FEED WHEN OPERATIN« HRUST WITH FEED WHEN OPERATING ON 
MEDIUM STEI MEDIUM STEEL 
served in the Te n of square torque tor the 1/50 feed on pression given at the top of that column 
\ uneter | s generall 3-111 ( is 7oo f po ls, whereas lhese, however, while simple are rather 
I 
med tical comparison with wi the same teed on the 34-inch drill pproximate. For a rough comparison the 
I l expe ents already referred it is 70 foot-pounds, o ratio of lo to 1, form 
, ved that the cutting pressure while the ratio of their squares is 16 to T = 28d? [1 + 100/] (32 
en operating on steel not only de showing so far as the torque is 
Wi he feed but also with tl nk ed t most economical way to which is fairly near the mark for all feeds 
feu \ npari veen thes ichine metal is to use a coarse feed and in common use, may be of help to some 
larg eter of drill For ordinary practical use the index of 
*Continued page 746 lhe st ¢ full | in Figs. 11 and 13 which varies very little from 0.70 can 
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be made constant and the _ coefficient 
modified to suit. 
With this object in view the 


fairly simple and approximate expression 


following 


is afforded, 
[ == 2690 ¢** ¢*" (33) 
The values deduced from this equation 
are given in column 6 of Table 5, and to 
allow of a better comparison are shown 
by the thin broken lines on Figs. 11 and 
13. With the exception of the coarsest 
feed these agree very well with the ex- 
perimental results. 
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woot * 


P= [18 + 22d] (34) 
which is represented by the full lines on 


Fig. 14 

The values deduced from equation (34) 
for each diameter of drill are given in 
the third column of Table 5 At first 
glance these may appear to be very wide 
of the values given in column 2, but a 
small difference in the index of ¢ (since 
t is always a small fractional value) 


makes a large alteration in the coefficient, 
so that the figures given are almost equal 


in value 


S31 


practical use, and for this reason it has 
not been offered 


With the object of 
the 


further simplitying 


above equation (34) the index of » 


has been taken as 0.6 (since it varies ver) 


little from that amount) throughout, and 
the coefficients given in column 2 modified 
to suit These closely agree with the 
equation 

P= 35,500 d® g>* 30) 
which correspond to the values for each 


diameter of drill given in column 6 of 





























1000 ] 10000 
| 
| 
/ 
. 
’ Trial with jj In. Feed / ° 
Trial with | In. Feed j > 
9 Trial with jy in. Feed } ed 
° Trial with =; in. Feed a 
@ Trial with 5. luo. Feed / Ys ® 
Suu ; i ‘ SUUU 
° Trial with = iu. Feed 
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| 
500} Gove 
3 
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ie ' | — 
~ | - | 
‘ 3 | 
Pes } | 
_ 4000 | 
| 
200 ry » 
‘ | 
U ——— 8 ae = oS = = = - 7 Ee 
Diameter of Drill (in laches ) 
FIG. 13 WIST DRILL EXPERIMENTS (ORDINARY) VARIATION | WIS 
ORQUE WITH DIAMETER WHEN OPERATIN( iRUS 
ON MEDIUM STEEI 
MepiumM STEEL EXPERIMENTS—THRUS The val Q ] s 4 = 
[he thrust for medium steel has been f Ta S ximately li ex 
plotted as an ordinate on the base of feed pressions f ( eing rest 
per revolution of the drill in Fig. 12 and = obtained f Iril tter ¢ 
on a base of diameter of drill in Fig. 14 forming to t c l law en t 
It will be observed that these results are head of colun = 
much more regular than those obtained \ rougher simpl l 
on cast 1ro1 The diagram clearly shows 
P = 750d (1 + 1501 35 
that the end thrust does not increase so 
fast as the feed for a given diameter of which ts fairly rrect for the range t 
drill: neither does it increase Ss f st is teeds used in practic 
the diameter for a given feed The results show t t index of f 
The strong full lines given on Fig. 12. decreases with the increase of drill diam 
correspond to the equations given in col- eter, and while an equation ld be giv 
umn 2 o0f Table 5. These have been com to fit these values it is apparent that it 
bined to give the general formula, would be t ) ’ 
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In trials (g) the speed when operating values is about 60 feet per minute with a With the object of presenting these re 
on soft cast iron (dry) varied from 7.5 lati . d f 4 atest sults in concise form and to show at a 
. . teed per revolution of or ml steel. . 
to 126 revolutions per minute, with the i 100 glance the influences of speed, feed and 
object of determining the variation of For cast iron it is usual to decrease the diameter the values so deduced have been 
thrust and torque due to speed with a above speed 20 per cent. and increase the tabulated in Tables 7 and 8. 
given diameter of drill and feed. In feed by a similar amount. Using these Column 1 gives the diameter of the 
neither case could it be said that there figures and the experimental force values rij}; column 2 the revolutions corres 
was any marked difference due to speed. given herein an estimate of the net horse- ponding to a speed of 48 and 60 feet per 
The experiments show that metal is power required for drilling can be made. mjnute for cast iron and steel respec- 
—__—_ tively; and column 3 gives the feed in 
' 6 inches per revolution for these metals and 
a d* d ; 
a calculated from and . Col 
PorQUE IN Foot Pounps 84 100 
Equations corresponding to umn 4 gives the cubic inches of metal re 
. moved per minute V. 
I Approximate 
Genera ; General 
] Sty " é _ T 
fos : Ni Stra I , c,enera al — 2 La " | a d?t \ 
' a phd I Not Dra I AS YUE 1640d , 
: | 1] ru | | € D os Zs Not Dotted Line 
‘| , , _= - on Figs. 11 ; ; 
and 13 (where A revolutions per minute) 
r= 1625 5350 I 10.1 +3310¢ 7 O77 
| m0) | 14008 I IS +4700 7 1640107 7 , 7 
I HIS] l ’ | ( Qooor | 10.5 SOTO! | 3404 _ 4% 2» x a : 12 x 48 
, " nm | 125006 | 72 1L2800i T= 97 2010.7 a 4 : 84 wd 
| SO) | SU) | | 1o050f | 112 5 + 1SSO00f 7 S550 
| Line | ; | 62-50 [ = 162 + YOSOUr l LIsS40/ ss 
cast 1ron, 
ry P s 4 
= 1.715d 
| ju espo Oo 
; — - for cast iron 
( T Appro é 
is Cener Sey ght Line Cenera , bn 
: os ,, Genera ai all = d 2x & 
ru Mire ‘ 1 N Not ns - La P 750 rowneon oe — d? vi . 
| , , 75d + 50) No sees 4 100 rd 
LOU ! f 1) non Ba Dotted Line 
l ( dua : —" Figs. 1 
. and 14 for mild steel, 
x shor | ro yy OO + LOVOOO! P 60 1o6ooul =| POOQL2OL ' 
!’ LOOOOF | LOO ' |’ 750 + 1310001 P 750 1250008 P x 35500f — 18d; 
l r 20001 »LOOOs ‘ 1250 1620001 P 1120 162000t P 17 140¢ 
P 58 100+ | 620001 I 1500 + 181250f P 1500 200000t =P S76S0t° . : 
P = 665008 P = 73000 P = 17 4375t P= 1870 + 237500! P — 674508 for mild steel, 
’ S7400/ | S4000 } 350 OOOO I 0 T5001 7 Ho000F 
~ eg TS — —e [he cutting horsepower column 5 1s 
rABLI MEDIUM HARD STEEL TRIALS : 
\ obtained by multiplying the torqu 
_ each feed and diameter of drill by 2 7A 
mically removed sing ™ 
he feed or di r of drill rather th ( s 
he speed; the pow h | p 
e is directly proportional to the speed. Revo ie Inches Per! ou In. Re a Feeding Horse- 
I :; i oe tic nes he ‘ ) > Ae ins Horsepowe! Total Do ’ pel 
| friction horsep¢ ( the 1 ichine 1s et , 1) BOVeG Ps ors . 7" in Cu li of 
L] ricti horsepower ot the machine 1 1 M e ainute a e H rs oa.mn. o 
practica ly proportior il t the sp ed. so I t N ke : / ; 1. 16 . moved per 
| 1 1 a. 8 ‘ ' Minute 
that if the speed 1s doubled the powse is 
iso doubled When the feed on the other 
, . s . ( { oe) { in) i) ; ahs pe 
hand is doubled the frictional horsepower 
remains about the same ' shed 0. CUS 0. 40. 0.430 0.0050 0.4405 0.954 
By increasing the number of lips t 6s 6s S 0 0059 S6 0 862 
three r more, the torque ind the thrust ( F ( ) 17 QO 87 0 0066 0 8766 0.748 
ire increased for any given feed as the ; a4 19 1.715 1 16 0 O07 1 167 ) 6S1 
I j 19 ‘ ? 1 45 0 OOT3 1 457 G28 
teed tual] ken by each lip is of 
, = , . as 
) - 1.74 0 OO7S 1.748 »US 
the whole feed; where » is the number 
¢ ’ hi , 63 O38 0 OOS ” O3S ) 563 
of lips No attempt has been made to 
1 1 e > ) } 3? » 30 0 OOSN4 2» 298 0 539 
detern Ine the most durable speed for a } 
given feed and diameter of drill Tables 81.7 0 O156 , O8 » 6] » OOS6 > 619 0 519 
7 and 8 have been calculated from th 0 0162 » 82 9 0 OOS9 2.909 0. 500 
above results for the speed and feed 66 0 O16 66 ; 10 0 O09] ; 1909 0. 486 
] ral ‘ c - 
recommended by drill makers for ordinary ‘ 
= ’ 0 t Oo Of] } is 0 OOUS , 480 0.472 
Ww ¢ rksh« Pp us¢ 
, a Oo O1l76 s 1 OOS 3.48 46 
There is no general agreement among 
the makers of high-speed twist drills as to 3.0 mo) 0. 01S] ; 9.05 1.06 0. 0096 1.0% 0.40 
what the cutting speed should be for or 75 TY) QO OISS 100 " 0 0098 1.36 0. 436 
dinary wi rkshop practice Some decrease io if Oo O10 1S 1 64 Oo OOg9g5 1 65 0 431 
the speed with the increase of diameter of 
drill. some recommend the reverse. but the TABLE 7. REVOLUTIONS PER MINUTE, FEED PER REVOLUTION, CUBIC INCHES 
$ raket lvj acai | REMOVED PER MINUTI AND HORSE-POWER WHEN 
Inos mk _ tai SC ¢ “OTNS nt eT ) 
“s a as DRILLING CAST-IRON 
speed throughout The mean of these — m : = —- 
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Cutting horsepower in column 5. 


CHAP.= 


for cast iron, 


1.16 d'-°S = say 1.16 d 


C.H.P. = 2.85 d 


== say 2.85 d 
for medium steel, 
The horsepower required for feeding in 


column 6 is obtained by multiplying the 
end force for each feed and diameter of 
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having a diameter equal to the width of 
the chisel point of the drill to be employed 
The tests were then made with different 
feeds and diameters of drills at a speed of 
10 revolutions the or 


per minute as in 


dinary trials previously discussed 


[TORQUE 


these trials 


The 


have been plotted as ordinates on a base 


torques obtained in 











drill by the feed per revolution and the of feed per revolution on Fig. 16 and 
revolutions per minute Fig. 18 for cast iron and steel respec 
qd d¥ tively. 
F.H.P 142 142 Say The equations to the lines drawn on 
, ; = : the figure are given in column Bb of Table 
for cast iron, . 
Q These may be combined to give a gen 
FHP.= ated _ d* eral law in terms of d or d—d, and tf 
0.77 ~ we where d; is the diameter of the chisel 
for medium steel point 
s TY] | 
ou . An 
a 
l 2) Y ‘ t 
s al l Lb Z ° ria 
ria 2 1 Dr fi ria 
° rial I LD A 4 
E40 a 
fe | _| 
a0 | - 
6 a y 
; | dete 
| d i z ee oat i 
; , ; 
| a a cae | or" 
* i a ee ; « 
F Ae 
Hee EEE EEE EH 
: eed | es per Re 1) 
FIG. 1¢ : EXPERIMENTS (MINUS CHISEL-POIN 7 
N OF TORQUE WITH FEED OPERATING ON 
SOFT CAST IRON 
Column 7 is the sum of the columns 5 For compari with the or 
ind 7, while 8 is column 7 divided by col trials it ( t 
mn 4 the general eq s of 
only If the cutting pressure is desiré 
Minus CHISEL-POINT EXPERIMENTS (H) an equation in t sofda _ 
ON Sort Cast IRON AND MEDIUM necessary. Combinin go the : ° 
STEEI in column 6 and modifying the sa . 
These experiments were undertaken that the index of ¢ is 0.7 lumn 
with the object of determining the dif (which is almost tl iverage \ i the 
ference in the thrust and torque due to the general expression for the trials on st 
chisel point of the drill. Many efforts iron is obtained 
were made at-the outset to drill a hole r, = 74 : - 
with a chisel shaped and ground similar ’ 
to that on the drill itself which is identical w that given for the 
ordinary trials on this metal (see equati 
Frequent breakages, particularly when (21) Of course, the torque in this 
perating on steel, led to the abandonment latter set of experiments should | 
of this procedure in favor of that where smaller, but the difference is so littl 
hole was initially made in the specimen, to be lost sight of in the approximat 


833 


worked 
out as in the case of the ordinary trials 


made lt the cutting pressure is 


the difference due to chisel point will be 
found to be insignificant 

The general equation which most closely 
agrees with the modified values given in 
column c for the experiments on medium 
steel is, 


Tr 1620 d''t (38) 


and the value obtained in the ordinary 


IT = 1640d'* 1 (33) 


or the diffe due to the 


rence in the torque 


chisel point when operating on steel 1s 
about I per cent 
The values deduced from equation 
(37) and (38) for each size of drill are 
given in column d of Table 9 
? 
' 
b 
. 
} ; 
2 ™ 
ik 
I the 
é | \\ 
r 
S thar 
T ese sts 
lotte | - d Fig. 10 
tor ast 
:; 
e fF I iW I s 
espond to the ations give 
f 7] As 1 \ s ses 
t} lex of ¢ varies very littl 2 
stant val f s been tak which 
Sé yt é } 
ef P ‘ e ‘ t 
‘ } ‘ t < 
' 
¢ \ ‘ \ St 
sa fun 
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tion of d and ¢ is got and the values de ” : ae ™ 
: a : ” , P - @ 
duced from the same for each size of drill l . ” ' ; | 
ire given in column d of the above tabl : : 
tec — , : . Horse- 
Thus tor soft cast ron, Revolu- Feed in Inches per; Cu.In. Re- Cutting P aneasooB Total power per 
Diameter tions per Revolution moved pet Horse- Horsepowe! ota Cu. In. of 
P., = 12,600 d®? "8 39 of Drill Minute d Minute power a’ Horse- | Metal Re 
>~\ i > 
in Inches \ _W 60 100 | 1 sai 2 Sod 77 power. moved per 
Comparing the latter with the ordinary md Minute 
trials (¢) on this material there is a dif : 
ference in the end force for feeds com 0.25 920 0 0063 0 284 0.712 0. 0092 0 721 2.54 
; 1 ; . - » 90 
monly used in practice of about 25 pet 0.375 614 0 0072 9 0 485 1.068 0.0102 1.078 2 29 
cent., which is roughly that due to the 0.5 160 0 00795 _ 0.716 1.425 0.0109 1 426 1.99 
his i : = 
chisel pour P 0.73 306 0 O09] ..£= 2.14 0.0121 2.152 1.75 
lhe thrust for medium steel im_ this - 
1.0 P30 0 Ol : 6 2? S85 0 O13 2.863 1.54 
set of trials is as follows " 
; 1 25 IN4 0 O10S 2 44 3.56 0.0138 3.574 1.47 
P.. = 27,000 d® goe. (40) : 
‘ 1.5 153 0. O114 ; 3.08 $27 0 O145 $ 285 1.39 
and in the ordinary trials (f) the thrust : ; 
; 1.45 131 0 O121 - 3.81 109 0 O15 5.005 .. 2 
> = 36 d°-* 4% (36) 5 TL 
I 35,500 1 459 20 115 0 0126 B $54 5.4 0 O1L55 5.715 1 26 
| S ; » chise O S 
he thrust due to the chisel p int in thi » an ae ein | 4 Aas 2 eats ee - 
case is about 21 per cent. of the whol 7 ; 
2.5 y 0 O136 6 12 Zion 0.0163 7.136 1 165 
drill 1 
aed 83.5 Oo. Ool4 7 6 42 7.84 0 O167 7.857 1.135 
. , 1 eo _ - osaiiin = 
EXPERIMENTS Series (1) —T HE VARIATION 3.0 76.5 0 O144 — 7.76 8.55 0.0171 8.567 1 105 
OF TORQUE AND THRUST WHEN 3 95 “05 0 O148 . 8 66 9 25 0 0175 9 267 Lor 
DIL ING DIFFERI NT GRADES 3.5 65 6 oO O15l O05 9 US 0 O17S 9 GOS 1.05 
or Cast IRON i 
3.40 61.25 O O1L55 ; 10 4S 10 7 0 OI1SI 10 71S 1 o24 
The torque and thrust obtained in thes« 10 57 5 0 0158 : ll 4 ll 4 0 O1N4 11 42 10 





tests with a 2-inch drill have been plotted 


as ordinates on a base of feed per revo rABLE S. SPEED, FEED, METAL REMOVED AND HORSEPOWER 
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The 
full lines drawn through the mean of the 


lution of drill on Figs. 20 and 21 


spots agree with the values given in col 
and 4 of Table 10. The diagram, 
affords the 
comparing the varying physical characters 
oi the 


umns 2 


however, easiest means of 


metals [he hard cast-iron trials 


were not so satisfactory as the others 


owing to the presence of very hard spots 


in the specimen. These quickly destroyed 


the cutting edge and chisel point, so that 


it was impossible to get a complete set of 


trials without regrinding the drill. The 
lower spots indicate the results obtained 
with a freshly ground drill for each test 


On the whole these experiments show that 
the torque and thrust increase very rapid 


ly with the percentage of combined car 


, 
on 


(K)—THE VARIA 


AND THRUST WHEN 


I;XPERIMENTS (J) AND 


rION OF TORQ F 


DRILLING STEEL OF DIFFERENT 


GRADES WITHOUT AND WITH 


LUBRICANT 


These trials were made with a 2-inch 
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] 2 4 } ’ 
PORQUE Fig. 20 PHRUST Fig. 21 
Material 
Full lines Dotted lines Full lines Dotted lines 
Soft cast-iron (dt 26008 53900 
Medium cast-iron (d1 2700 1500010. 69 »TOOOF 
Hard cast-iron (dr 2901 50 1550010.74 1500 
Soft steel (dry tS400° S006010-' 
Soft steel (lubricated 61000 41400 56 26000. 
Medium steel (dry 52508 1400000 
Medium steel (lubricated 90001889 38300 45008 s000f 
Hard steel (dry 17250¢ + 30 50008 
Hard steel (lubricated 167 50t 1S {SOR 
rABLE 10 EQUATIONS TO LINES DRAWN ON FIGS. 20 AND 2! 
PORQUE 
Point angle 90 120 150 
soft cast-iron 1YSOf 1600f 13808 
Medium steel 11700 54008 TRO 
PHRUST 
Point angle v0 10 150 
soft cast-iron 790001 250 1ooooor 250 1270008 250 
Medium steel 647008 66S00f 69700." 4 4 
rABLE 11 EQUATIONS TO FU LL LINES ON FIGS. 22 AND 23 FOR 14-INCH DRILL 7 


used for each material, but the horizontal 





drill and the results have been plotted on scale is common to all The full lines 
Figs. 20 and 21 after the manner of those drawn on Figs. 20 and 21 represent the 
already described. To avoid confusion values given in columns 2 and 4 of Table 
with the spots and also to allow of an to. With the exception of the tests on 
easy comparison between the dry and lu- hard cast iron already mentioned and the 
lhricated tests, separate vertical scales are hard steel, these trials were made under 
a b ‘ i 
PORQUE IN PouNDS FEET 
Equations corresponding to 
Diameter of Modified Equations Not General Law 740d!-* 








Drill, d Inches Full Lines on Fig. 16 Shown on Figs Not Shown on Figs 
1.0 I 63010.67 r 6801 I 7401 
1.5 l 1325f°-' r 17 Lor I L535t 
> l 2 1TSOf0. 66 T 2625 I 25801 
;0 | 525010.69 1 55008 I sO 
PHRUST IN POUNDS 
Equations Corresponding to 
Diameter of Modified Equations Not General La 126000. 770-4 
Drill d Inches Full Lines on Fig. 17 Shown on Figs Not Shown on Figs 
10 4 13 1S80f0.6° P 27921 P, = 126001 
1.5 a 1660000.60° P 161200". P 167 30f 
2.0 P 1995010. 607 P, = 193720 P 204508 
3.0 PP, = 2OLTOSO.6 P 28320°-' Po = 27200? 
SOFT CAST-IRON TRIALS 
a b ri 
PORQUE IN PoUNDS FEE 
Equations Corresponding to 
Diameter of Modified Equations Not General Law 1620d! *f 
Drill, ¢@ Inches Full Lines on Fig. 18 Shown on Figs Not Shown on Figs 
1.0 Tr, = 2000.7 rT, = 16160 P 
15 l,, = 370010679 r, = 4042¢ P 
2.0 I F2OOLO. 701 Tr, = 5184 - 
30 I LOGOOLE. 7 I 103800" P 
THRUST IN POUNDS 
Equations Corresponding to 
Diameter of Modified Equations Not General La 7 Od 
Drill, d Inches Full Lines on Fig. 19 Shown on Figs Not Sho On Figs 
10 P, = 3600078. 69 Yr 27 4601 | = STOO" 
15 s SOOO. P,, = 34S8S80f P 300f 
0 4250010 592 PP, =m 441920 ’ 445000 
; 0 l BOOTLE 69 Vr 619001 PP = 60300F 
Mepium Sree. TRIALS 
rABLE 9 MINUS CHISEL POINT TRIALS 
Values corresponding to equations given in the text and curves drawn on Figs. 16 a 7 








identical conditions to those 


isc 


the 


previously 
used for 
other trials 
in the order of increased feed without re 
the the 


ussed, viz a tresh drill was 


1/400 feed and the made 


grinding drill In case of the 


tests on hard steel it was impossible to get 


a complete set under these onditions 


ow 


ing to the blunting of the chisel point, and 


the results shown in the diagram were ob 


tained with a freshly ground drill for each 
experiment. It will be observed that ther: 
is little difference between the torque and 
thrust for the soft and medium steel. This 
is, no doubt, due to the high percentag: 
manganese in the former Rough! 
speaking the torq nd thrust are prac 
tically proportional tl rbor s tl 
manganese for any given feed 
LUBR ED TEsTs 

In order that estimate of ffcct 
due to lubrication may be made the values 
given in columns 2 and 4 been 
modified to suit a nstant index of the 
feed. These approximations are show: 
the dotted lines nd the rresponding 
values are given lumn Ss 3 and § of 


Table 10 


The lubricant used was Beckett's turning 


oil mixed with water in the proportior ; 
one to fifty 
Torque A xamination of t sults 
the selves “ws t r g 
crease in the tora jue to lubrication is 
almost the S < ] , € 
also that this decrease 1s most nspicuous 
with the finer feeds } verag 
for each feed in these trials varies fr 
72 per cent. with th shy feed t 2 
ner cent. with th . feed af 
tained whe g 
hrus The thrust f sof ? 
hard stee¢ S$ 20 per cent., 37 
d 12 per cent. respectively less that 
tained when operating drv fr s 








$36 


these percentages and the feed as in the 
xorque 


(mM). THE 
[THRUST 


EXPERIMENTS SERIES (L) 
VARIATION OF TORQUE AND 
WITH ANGLE OF DRILL PoINT WHEN 

OPERATING ON CAsT IRON 
AND STEEL 


AND 


In this set of trials the included ang 
6 only was altered; the pitch, chisel 
point, etc., see Fig. 4, remaining as in 
previous tests and given in Table 3. The 


results obtained have been plotted on Figs. 
22 and 23 and full lines are drawn through 
the mean of the spots for each set. Equa 
tions to the strong full lines for the 1% 
inch drill only have been attempted and 
these are given Table 11. With the 
exception of the thrust on cast iron the 


in 


characters are generally alike 
Torque. An alteration of the point 
angle would be expected to alter the 


torque since it also alters the plane in 
which the shavings leave the work; i.e 
the true cutting angle. The mean cut 
ting angles for these drills have been ob 
tained by the method described and are 
given in Table 12. Since the cutting pres 
sure is proportional to the cutting angle, 
the torque for a given diameter of drill and 


feed is also proportional to it. By divid- 
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(see lines 6 and 7, Table 12) and the 
variable quotient can only be attributed to 
a bluntness effect which is proportional to 
the length of the cutting lip. The length 
of the lips are equal to 


d — chisel pownt 


i¥ 


cos ( 90 
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should give the greatest backward thrust 
may appear at first glance to conflict with 
the results obtained in the “Experiments 
with a Dynamometer” and 
common experience. It must be remem- 
bered, however, that the drill having the 
least lip angle has also the greatest ad- 
verse chisel-point angle. Two distinctly 
opposite effects, therefore, enter this quan- 


Lathe-Tool 


(1) Point angle 90° 120° 150° 
(2) Cutting angle of lip and backed off portion. 89.2 72.8 65.5 
(3) Cutting angle of chisel point 13.0 14.4 15.8 
(4) Cutting angle (total) 102.2 87.2 81.3 
- hn af 0.904 « 0.75 0.96 0.904 « 0.75 1.789 0.904 « 0.75 71 
(5)9Leng an “keg f 7 = 0.9 = 0).78% ( 
») JLength of lip and backed off portion. . 0.707 6 0.866 0.7 0.966 7 
(6) Coefficient of ¢ for torque in cast-iron 1980 19.4 1540 17.7 1380 
rotal cutting angle 102.2 ‘ 87.2 a 81.3 
7) Coefficient of ¢ for torque in steel 4170 a 3400 2780 _ ao 
rotal cutting angle 102.2 87.2 —_— 
S) Cosine jp 0.707 0.866 0.966 
9) Coefficient of ¢ for thrust in steel 64700 66800 69700 
' ” X Cos. P 
10) Thrust due tochisel point 11450 14000 15800 
” Cc 0 
(11) Thrust due to the lip 9)-(10) 53250 52800 53900 
TABLE 12. CUTTING ANGLES AND COEFFICIENTS FOR DRILLS INCLUDED ANGLE, 
90,120, AND 150 DEGREES, RESPECTIVELY. 


and are given in line 5 or Table 12, from 
° ° ° \ 
which it will be seen that they are in the 
order of the quotients above 
Thrust. It will be noticed that 
values for the thrust are in the order of 


the 


the experiments are insufficient 
to assign a to The minus- 
chisel point when compared with the or- 


tity, and 
value each. 
dinary trials give the effect due to the 


chisel point for a common cutting angle 


ing the coefficient of t in Table 11 by the the included angle and exactly the re The amount due to the chisel point was 
cutting angle the quotient should be a_ verse of those for the torque. That the found to be about 25 per cent. and 21 
constant. This, however, is not the case drill having the keenest cutting angle per cent. of the thrust for the whole drill 
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in cast iron and steel respectively while 
the chisel point is barely 10 per cent. of 
the drill For drills in- 
cluded angles other than 120 degrees it is 


due 


diameter. with 


reasonable to suppose that the valu 
to the chisel point should vary as 


4 : 
sin. 1.€. COs. Pp: 


see Fig. 4. It would be expected that ii 
the 


from the total thrust the remainder should 


quantity thus derived is subtracted 


be a value decreasing somewhat with the 
cutting angle of the lip r1 
fairly well with the steel trials but is very 
the 


Mus answers 


results obtained in 


far out with th 


cast-iron tests. 
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Fit oe [TWIST DRILL EXPERIMENTS (ORD 


AND THRUST WITH 


IRON FOR 


Owing to the results of the steel tests 


coming so closely together they were re 


peated [he drill used in the latter set 


Was Sott at QOo-degre 


tests fell on the top ot! the 120 degrees 
owing to the former blunting at the point 
\ set with the 2-inch drill was, therefore 
made and a strong stream of lubricant 
was used to give the go-degree drill every 
chance of standing up to the work 

The results obtained in the tests on 


cast iron Nave also 


of point ingle it ti ] ft 


FEED WHEN 


Fig. 22. 
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outcome of over one thousand tests. 


said 


eption of thes 


( 


It will be 


this 


earlier in 


Dr. J. T. Nicolson 


here offer the 


€ xperiment Ss 15 


paper that 
due 
lo him the 


} 


valuable hints in making the tests the « 


cK 





me Of an ext 


VARIOUS ANGLES OF DRI 


nde 





1 experience in 


the ce 


[he results given above are the 


gathered from what has been 


n 


to 


authors 
ir best thanks for the m 


) 


any 


st 
ut 


this 


(e) The work 


hole, 


than Ut 


greater 


same hole in tw 


different diamet 


Saving 1n WOTK 
the same throug] 








when one 


required to drill a given 
used, is 


the 


drill only is 


lat required to drill 


yperations with drills o 
ers. The greater the differ 
diamet« the greater th 
speed und feed remaining 
ut. This is due to the fact 
tting angle of the single 


‘ | . - | } 
held of work drill is greater than the average angle in 
lest] +} | 
e f the tw lrills and that the stress 
CONCLUSION P — 
CLUSIONS IS proporti l e angl see equations 
1 1 ee } 
(a) The horsepower for a given diam (10), (11 I 2 
eter of drill and feed is proportio With twist drills having the usual 
he revoluti the cutting speed yroportions se given in 
TI 2axNT7 lable 1 tl tting angle is not sufh 
(b 1¢ sepower! ’ ’ , , 1 
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838 
drilling medium steel is about 2.1 times 
that required to drill soft cast iron with 
the same drill speed and feed. 

(j) The horsepower per cubic inch of 
metal removed is inversely proportional to 
ge = 
hus the horsepower per cubic inch 


and independent of the revolu- 
tions 
of metal 


4x2aNcd'*?¢*? k 


33.000 rd*tN do? 4°.” ’ 


where c and k& are constants 

If d 
ato «cinch, yy inch and 
taken, the corresponding horsepowers will 
be in the order of 1, 0.66 and 0.435 which 
is in the order of the pressures given on 
If ¢t remains constant 
inches and 4 


remains constant and feeds of 


ss inch be 


pages 30 and 32. 
and values d 14 inch, 2 
inches be taken, then the horsepower for 
each successive drill will be in the order 
of 1, 0.76 and 0.66 

(k) The power required to enlarge a 
hole from the  pres- 
sures given by equation (25a) for cast 
iron and 2.1 times that value for medium 


may be estimated 


steel 


(1) In a two-lipped drill the actual 


; a. , 
depth of cut taken by each lip is —y; in 


three lipped drill ; and so on 


If the number of lips is increased, and t 
kept the same the pressure produced is 
equivalent to that for a proportionately 
decreased feed. 

If the lips are unequally ground, so that 
the one lip does all the work the cutting 
pressure is the same as that obtained by 
doubling the feed. 

By gashing the lips of the drill in such 
a manner that the cut taken by one lip 
is the metal left by the other, the pressure 
is the same as that given for twice the 
feed. 

It is shown on pages 30 and 32 that the 
finer the feed the greater the cutting pres 
sure and consequently the horsepower per 
cubic inch of metal removed 

(m) The end thrust when operating on 
cast iron or steel does not increase in pro 
portion to the feed for a given diameter 
of drill or in proportion to the diameter 
for a given feed. 

(n) While the chisel point scarcely af- 
fects the torque it 1s accountable for about 
<o per cent. of the end thrust. 

(o) The lubricafed trials on steel when 
compared with the dry tests show a dim- 


inution in the torque and horsepower, 
varying from 28 per cent. with the ;j, 
feed to 8 per cent. with the Hs feed. This 


may be due to the lubricant washing away 
the small metal chips which tend to jam 
between the the and the 
drill, and to the preserved cutting edge 


walls of hole, 
The diminished frictional resistance of the 
shaving across the lip together with above 
reduces the end thrust by about 25 per 
for all feeds 

The drill most commonly adopted 


cent 


(p) 
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in practice has an included angle at the 
point of 120 degrees. If this angle is in- 
creased the torque diminishes but the end 
thrust increases, while if this angle is de- 
creased the reverse is the result. So far 
the 
the 


as economy in power is concerned 
torque is the factor to consider, as 
feeding horsepower is only about 1 per 
cent. of the whole in small drills and very 
much less for the larger sizes (see Tables 
7 and 8). From this point of view the 
drill with the larger point angle is to be 
preferred. The accompanying increased 
end thrust, however, strains the machine 
parts in proportion. When the point of 
the drill breaks through the metal at the 
hottom of the hole, a considerable portion 
of the end load The strain 
due to that load is released, thereby caus- 


is removed. 


—-— 


























%. 


AN INDEXING 


than its 


drill to 
rated feed and possibly break the drill. 
Che drill with the greater included angle 
will be most likely to give trouble in this 
direction, both on account of the increased 


ing the advance more 


strain and torque and conversely. 

(q) By decreasing the spiral of the drill 
a keener cutting angle with a decreased 
end thrust torque obtained 
without altering the point angle above the 
120 degrees. This, 
turn affect the dura- 


and can be 


accepted standard, 
however, would in 
bility of the drill. 
With a small included point angle 
there is little metal to support the cutting 
edge at the chisel point, and trouble due 


(r) 
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to blunting of this part is to be expected. 

(s) In estimating the time required to 
drill a hole of given depth the length of 
the drill point must be taken into account. 
The length of the point for different in- 
cluded point angles is: 

go degrees = 0.5d 

120 degrees = 0.29d 


150 degrees = 0.134d. 


An Indexing Dnill Jig 








By W. R. HuMELBAUGH 





At X is shown the piece to be drilled 
and the location of the holes, which, as 
indicated, are at angles of 45 degrees with 
each other. The slot from which the holes 
were gaged was milled previously. 

The body of the jig is of cast iron, to 
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DRILL JIG 


which is fastened and doweled the bush- 
ing plate, with the bushings 4 and J’ at 
right angles. 

As the work is slipped upon the arbor 
B the latch C is depressed, snapping back 
and locking the work as soon as it is 
gaged by the pin F. The work is locked 
upon the arbor firmly enough for drilling 
but not so firmly that it cannot be readily 
revolved by the lever EF after the first 
two holes are drilled. 

Of course, the holes are drilled alter- 
nately, the first and third, then the second 
and fourth, or vice versa, whichever hole 
the spring pin D happens to be engaged 
in when the work is placed in the jig. 
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Practical 


Letters 


AMERICAN MACHINIST 


from Our 


Readers 


' A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Some Planing Fixtures 


Being unfortunate enough at one time 
to have the management of some small 
workshops in which milling was un- 


known, I had to devise a set of fixtures, 


which are not without interest 


There were numbers of “frogs,” or in- 
brass of a 


They 


dent plates to be made of 
shape shown in the drawing, Fig. 1. 
had to be perfectly sharp at the edges and 





means of milling machines. They are not 
easy things to hold at all without dam 
age in some form or other, especially 


when machining the under sid 


I made a set of three planing fixtures 


to perform the operations as follows 


1. Machine the under side 4 

2. Machine the long V-sides BB 

3. Machine the short V-sides C ( 

Each fixture was made to hold six 
frogs at once 

To start with, the six castings were 








<> 
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FIG, 1 


THE WORK TO 


machined all over These frogs were 
used to make the indents in _ pressed 
bricks to form a key for the mortar, and 
for this purpose they were fixed onto 


cast-iron die plates, the size of the “green” 
bricks. 

It was a private works with some 40 
hands, but we had to compete with esti- 
other the 
a profit over those made by 


mates from firms, and frogs 


had to show 


FIG.2 


BE PLANED 


made tandem joined end to end by webs, 
and in the under side A of 


as in Fig. 2, 
each was cored a hole to take a bolt head 


Chis hole 


the side that was placed next to the die 


was no detriment, as this was 


plate 

Fig. 3 shows in three views the fixture 
for operation 1, for machining the under 
side 4. It consists of a casting of suit- 


able length with an inverted V planed in 


IDEAS 


ul to At the ends of 


a holding-down 


take the casting 


ach Casting 15 arrange 


ent consisting of a bar placed across 


each of the junction webs and clamped 
by a thumb screw 

this fixture 
to the 


There was one fault with 


that proved to be a virtue. Owing 


clamping devices not being exactly over 


the points of support, the work, when 


planed, was concave in its length, that is 


to say, each frog was concave | 


proved to be a good thing, for when the 


frogs were fastened onto the die plates, 
the screws pulled their edges very snug] 
onto the plate Ss 


Fig. 4 shows in three views the fixture 


tor performing planing the 


long V-sides of 


operation 2, 
the 
a hexagon bar with a flat planed as wide 
the 


string of 


frog It consists of 


as the side 4 of work and long 


to take the 
side of the 


SIX Castings 
opposite this flat 
flats, the 


enoug! 
On the bar 


there are two sets of thre« mid 


dle one of which 1s parallel with the flat 


carrying the frogs, and the other two ar 
at an angle equal to the desired angle on 
two sets of flats in turn 


V blocks at 


cach end. The clamping of the bar in tl 


the frogs hese 


re placed and clamped in 


e 
V-blocks is accomplished by means of an 


eccentric and strap, which in half a turn 


raise the bar sufficiently to enable t to 
be turned by hand, so that when it is re 
clamped it seats itself on the other set of 


flats This enables the two sides of the 
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FIG. 4 








THE 


PLANING FIXTURE 


FIG. 5 
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V’s to be machined at one setting of the 
work. 

With this fixture the work is clamped 
by special bolts with heads suitable to en- 
gage with the holes cored in the under 
side A of the castings, so that when they 
are clamped the surface A which, by the 
former operation, was made concave, is 
sprung flat again while on the fixture. 

It will be noted that each side of the 
long V should be machined with one 
setting of the cutting tool to keep the 
work central. Also by setting the tool 
to a fixed hight the castings are kept to 
one size. After this operation the six 
castings are placed under the hack saw, 
and the junction webs are cut off. Fig 
views the fixture 
machining the 


5 shows also in three 
for operation 3, 
ends of the frogs 

This operation was performed on the 
There are three frogs 
clamped on either side. One side is so 
idjusted that the correct amount is re- 
rom one end of the frog, locating 


that is, 


shaping machine. 


moved f 
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is not as satisfactory in practice, because 
brass is a better conductor of heat than 
cast iron or steel of which the die plates 
are made. This is important because 
when the clay is under pressure it is more 
or less adhesive, and the heads onto which 
have to be 
from 


the fastened 
steam-heated to the 
sticking to the plates, and these frogs be- 


are 
prevent 


die plates 
clay 


ing of considerable depth are not so easily 
kept at the required temperature 
England B. A 


Manchester, Eppy. 


A Depth Indicator 


In many machine shops considerable work 


will be found similar to Fig. 1 involving the 


machining of caps and bearings, or pieces 
matching at shoulders. In 


some of these shops no good method of 


abutting and 


measuring the work with precision is 
t 


known. To facilitate such 


yperations the 


s 














from the rough casting on the other end. 
[he other side is so adjusted that the cor- 
the other 


end. In 


removed from 
the finished 
this set of 
ing machined, the other three can be set 
The clamping on this 
straps with 


rect amount is 


end, locating from 


way, while one three is be- 


and vice versa 


fixture is done by eccentric 
voke bar lined with leather. 

These fixtures made the frogs all of one 
ize without any measurement, simply by 
setting the tool to 
formed a part of the 


a setting block, which 
fixtures. In opera 


tion 1 the setting point was the top of the 


fixture casting; in operation 2 the setting 
point was the bar itself, the flat being of 
the width desired for the frog, and in 
yperation 3 the setting point was the 
pex of the fixture casting. The work 
A turned out in excellent shape and 

rd time 

It was suggested that a better way of 
taking this ind in the bricks would be 


part of the die plate; 


t although it is done in some cases, it 





FIG. 2 
A DEPTH INDICATOR 
indicator herewith illustrated was de 
signed 
Figs. 1 and 2 show the application of the 


indicator, which is first tried on a stand- 
ard-size block, as shown in Fig. 2, then 


transferred work, as in Fig. 1, 


showing at once how much metal must be 


removed from either surface under con- 


ndicator also transfers 


finding the depth of 


sideration. This 
dimensions nicely in 
holes, as in Fig. 3 
The 
shown in Fig. 4 
drilled and reamed to receive the plunger 
which is pressed against the short arm of 


construction of the indicator 1s 


The threaded sleeve is 


the indicator needle by means of a 
small, flat spring; against the long arm 
of the needle is another spring, and 
the plunger and needle are thus kept in 
mstant contact with each other. The 
hort arm is % inch, the long arm 1 15/16 
che ind the needle thus travels 1/64 
ch on the scale to represent 0.001 inch 
ement of the plunger 
Brighton. Mass F. RATTEK 
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A New Method of Straightening Ma- 
chine Tables and other Pieces 
of Metal Which Have 
Become Warped by 


Peening 





It is a fact well known to mechanics 
that machine tables become more or less 
warped by bolting work and the laying or 
dropping, more or less gently, of tools, 
clamps, fixtures, etc. on them. These 
cause distortion by peening the upper sur- 
face, thus stretching that part, and as the 
under part is not subjected to such action 
the bowed so that 
fixtures located or 


becomes 
properly 


whole table 
cannot be 
secured. 

The usual way to correct tables which 
are distorted in this way is to remove the 
peened surface. But this is poor practice, 
because after each planing the table is 
less able to withstand the 


thinner and 


strain of subsequent peenings. 








[he new method was discovered by E 
J. Armstrong, superintendent of the Ball 
Engine Works, Erie, Penn. It was first 
tried by him on shafts which had been 
these 
that 
when I was in Erie recently he decided to 
try to the table of a 
plain, milling machine which 
bent after about six years’ hard service 
The this method of 
straightening is that no metal is removed 


subjected to peening action and 


were so successfully straightened 


straighten heav: 
was bad 


beauty of new 
and the piece will return to its original 
shape; that is, if it was straight originally, 
it will, after treatment, be straight. It is 
not possible to overdo the process and 
bow the tables in the opposite direction 
The table which I saw straightened was 
It had be 
very difficult 
This machine had 


1 feet long by 16 inches wide 
that it 
to move it in the saddle 


come so b wed was 
been built along the lines laid down by 
Professor Sweet: the saddle was the same 
the table After 


trouble it wa from 


considerable 
the saddle 


leneth as 


removed 
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and a straight-edge and thickness gages 
showed it to be about 0.026 high in the 


center. lurning it over and testing on 
the inside showed it to be the same 
amount hollow in the center, so we as- 


sumed it to be that much out of true. 

The first job was to remove the table 
to the blacksmith shop, as the straighten- 
ing was to be done there 


Wood 


pattern shop a snug fit for the 


strips were obtained from the 


[-slots and 


just the length of the table These were 
driven into the T-slots and pieces fitted 
to the ends and secured to the long strips 


along 
top 


by nails. Finally pieces were fitted 
the 
divided into four smaller troughs by the 
The 


wooden 


sides, making a trough on the 


pieces of wood in the three T-slots. 


cracks between the table and the 


pieces were then filled up with plastic clay 
the 


and the clay oiled so as to 


metal from sputtering 


prevent 
Two pigs of lead 
were put into a large ladle to melt while 
the table was being leveled up 

After he 
poured all over the upper or 


metal was melted it was 


peened sur 


face of the table to a depth of about % 
inch and the whole thing allowed to cool 
until the lead was thoroughly set Che 
lead was then removed and the table was 
allowed to cool. On reaching the tem 
perature of the atmosphere a careful test 
with straight-edge and thickness gages 
showed the original camber of 0.026 to 
have been reduced by about 0.006. This, 
while not l brilli nt success, was encour 














FIXTURE FORMING TOOL AND 


Fit I Ht 
ROLLERS 


aging, and the table was removed to the 
larg plates where the engines are 
bolted during the testing operation. Here 


the two ends of the table were placed on 


' 


parallel strips, the wooden pieces again 


fitted exactly as they had previously been 


in the blacksmith shop \s a further 
precaution two bolts and clamps were 
fitted to two T-slots in the floor plates 
ind two clamps were fitted with heels on 
top of the table about the center of its 


length \ strain was put on the nuts 


and the cla drawn down enough to 


bend the table beyond straight enough t 
permit a thickness of paper, about 0.003 
thick, to under the middl f the 
traight- eda By this time the lead was 


[his time the 
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red heat, which was considerably hotter 
The 
manner 


than it was on the previous occasion. 


pouring was done in the same 
that it was done on the previous occasion, 
but the whole of the two pigs were used 
covering the whole surface to a depth of 
about 1 rhe 
before quitting time and the whole affair, 


lead 


The next morning the table was found to 


incl pour was made just 


and all, allowed to cool over night 


be dead true 


Apparently the melted lead heats and 


softens temporarily the strained surface, 


and while in this condition the strains get 
a chance to relieve themselves 


New York E. A. DIxre 





S41 


is too close to th [he 


slid 


the fixture chuck 


then loosened and the stock 


chuck is 


further out. Fig. 1 shows the fixture, the 
forming to and three rollers Che 
rollers after being turned and cut off are 
hardened and are then slipped nto an 
arbor in the live spindle of lathe. The 
tail center is then brought against it, the 
friction holding the roller in plac« Che 
lathe is not stopped during this operation 
A small emery wheel, in a fixture on the 

ipound rest iven from a pulley over 
head is then passed icross the face of the 
oller and the job is finished. The cost of 
seventy rollers was as follows: 4 feet of 
tool steel, weight 15 pounds, at Io cents per 
pound, $1.50; labor for turning, cutting 











Tike fae Tuming Rollers sane pe dr 40; p¢ " er, & reve poate ang 
i. ind grinding, 45 cents, making a total cost 
yf $3.95 against $14.70 for seventy rollers 
Having quite a number of variable speed 
transmission devices of a well known type 
in active operation I noticed that th 
thrust rollers were the main parts to wear \ 
there being about seventy to replace it — 
the course of six months’ running [hes 
rollers are of tool steel, 1 3/16 inches diam 
eter, one end being flat, th ther end 
1) 
Lf co < ) | } 
S, [| pv 
I 2. THE FI 
g f the fixtures is not taken into 
hole throug thes eing used over again 
ng they are gr 1 tr ! e fixtures and S st $11.80 
cost f the rollers is 2 N burg N. ¥ Gr 1 HANDLEY 
1 total cost for seventy 
[hinking it possible t 
1 nurr ] ‘ ‘ 
wa | bes Infant Industries 
s having a_ 1%%4-1n¢ 
t igh the spindle The fixture Ss g steel trusts r infant 
holding the work steady tting off es rp tect an 
is bolted t the carriage e cutting ff g A ss 
tool is %x3%4-inch Novo steel in a slide ew g s of i 
operated b hand he handle being : Vv g 
preferred ‘ screw : S a chance s $$ a 
of the work tearing a iking the too “ 
if there is no give t he feed Che back f 
rest consists ta piece I irdened x “ S g ¢ 
nch tool steel wit \ end 8: 
»> screw tft hold t Ss 1s siot s $ 
low \ tions 1 t« StoOcK 
The forming tool is he t lp \ : . 
It is Sec VY taste at ip x 
l stec \ halt h < \ 
eft-hand thread he s ‘ 
sed f iff f tools ss 
+} rw rk S é l x 2 
the tail st 1 . 
formed cut ff w ‘ ¢ " 
‘ ; g A 








medal. Assurance must be given 


tons will be furnished of the same 


silver 
that 20 
quality at the same price.” 
“To the person shall 
factured in Pennsylvania, 
quantity of iron from the ore, using no 
other fuel but anthracite, during the year 
1826. The quantity to be 
not less than 20 tons. A gold Medal.” 
Urbana, Ill E. W. Fiske. 


who have manu- 


the greatest 


ending Sept. Ist, 





To Protect Workmen's Eyes from 
the Glare of the Sun 





L hie object of this device is to protect 


the eves of the workmen from the glare 
of direct sunlight, and at the same time, 


not to materially interfere with the light. 


[I have often noticed, that while some 
of the men in the shop were working at 
the machine so _ situated, they received 


a glaring light from the sun at certain 
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THE ADJUSTABLE SUN SHADE 


hours of the day, other men only a few 
feet affected at that 
same time, as the angle at which the sun 


away, were not so 


was shining brought its direct rays to 
bear on one machine, leaving the machine 
a few feet away all right. 

Now as this process of the sun shifting 
is constantly going on, it is quite plain 
that 


with the attendant glare can be controlled, 


any means whereby its direct rays, 
will be much appreciated 

he accompanying cut illustrates the de 
vice 

I would advise four screw-eyes 4 to be 
placed in the positions shown in the draw 
ing, at top and bottom of window frame 
\ small copper wire B passed through the 
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screw-eyes and brought together, making 
a continuous loop will act as a guide to 
the upper and lower cross-bar C C. 

Now take a strip of unbleached muslin 
as wide as the window and 24 inches long, 
make a hem at top and bottom of the 
shade wide enough to admit the ordinary 
Attach a wire D to 
drawing. Fasten a 


shade stick 
this as shown in the 
stout twine to this copper wire, and pass 
screwed into the 


copper 


it over a small pulley & 
center of the window frame at the top and 
1 corresponding pulley screwed into the 
frame work of the window sill at the bot- 
Attach the cord / as shown in the 


pulley, 


tom 


carry it over the top 
lower pulley and up to the 


is attached to the 


drawing, 
through the 
copper wire D which 
lower cross-bar of the curtain C. 

A curtain so arranged can be raised and 
lowered easily, will perfectly intercept the 
direct rays of the sun, will obscure but a 
small amount of the general light, and it 
also has the advantages of easy adjustment 
for hight, can be readily washed to keep 
clean and the first cost is very small It will 
always keep parallel and in place, even if 
the window be open, as it cannot be blown 
about by the wind, as the guard wires 
BB keep it in place. 

I venture to say 


that this little device 


will be much appreciated by many a 
workman. 
suffalo, N. Y Henry BARNES 


Drilling Holes in a Casting Too 
Large for the Swing of the 
Drill Press 


Having a large casting 4 with some 
holes so located on it that they could not 


be drilled by our upright drill we clamped 


I pols 
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an 
HOW THE HOLES WERE DRILLED 
chuck B on the nose of the 
a spot having been made near 
The shank end of 
so as to leave a 
A long-handled 
dog E was fastened to the drill. The 
chuck and work were moved around un 
til the drill was upright on the desired 
place, the point on the top of the drill 


a four-jaw 
spindle C, 
the edge of the chuck. 
the drill D 
small point in the center 


was turned 
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setting in the spot on the chuck. Two 
men turned the drill, while a third fed 
the spindle down. The holes were drilled 
quickly and easily 


Waltham, Mass. ARTHUR N. KING. 





A Valve Testing Fixture 


The illustration shows two views of a 
testing machine which I designed for test- 
ing valves, with air, steam, or water. The 
air pressure was at 125 pounds, steam at 
go pounds, water at either 40 pounds or 
There was also a high-pres- 
sure pump with 
which we could test at 5000 pounds. The 


main object was to have it compact and 


800 pounds 


connection for a hand 


still have enough room for one, two, or 
work at the same time in 
testing the 


three men to 


testing valves. In with air 


pressure is allowed to remain on longer 


With this 


than when testing with water. 


-Air Connection - . 
Steam Connection 


Valve 
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A VALVE-TESTING FIXTURE 
plant one set of valves can be tested with 
water while other sets are being tested 
with either steam or air, the whole opera- 
tion going on simultaneously, and each 
independent of the other. The testing 
pipes, to the flanges of which the valves to 
be tested are secured, are situated in 
wooden troughs, as shown. These troughs 
are covered on the inside with asphaltum, 
and their bottoms are pitched so that the 
water will run away readily, through the 
drain, which is not shown in the illustra- 
tion. The testing pipes are also set low in 
the trough so as to avoid slopping the 
water all over the floor. 
Germantown, Penn. 


D. A. W. 
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Toolmaker’s Clamp 


The sketch olmaker’s clamp 


which | have 


this sketch 4 


shows a 
found very satisfactory. In 


is a 4x36 fillister-head screw 
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TOOLMAKER’S CLAMP 


spring B, holds 
place D is a 


which, by the aid of flat 
the hardened jaws C in 
piece of Stubs’ 
joined to the hardened jaw C by 
The special fea 


14-inch steel, which is 

a small 
countersunk-head rivet. 
this clamp is that the 


jaws con- 


a full 


ture of 
form to any taper and always have 
bearing the The 
rangement of the pivoted arms, clamp nut, 


on work general ar 


etc., is shown clearly and needs no explan- 
ation 
Kansas 


PARSONS 


Kan M. I 





Crossing ,the Fence to the Roll- 
top Desk 


Eve the advertisements 
I the « yrrespondence schools, and 


good that 


ry where you see 


every 


where you sec evidence of the 


doing. But there is one thing 


the, are 
that is hurting the 


as well: 


which sl 


are doing 


machinist trade and themselves 


that is, their window display, WS 


a man poorly dressed standing at 


on one side of a fence and another seated 
at a roll-top desk on the other, with th 


“Which side of th 


?” In many f the 


placard 


I 


tence are 


questioning 
you on 
advertisements this is the 
appeal—the roll-top desk, the hig! 
goes with a boiled shirt, and the snap job 


in the office. 


Our boys are too prone now to take th 
dressed-up jobs without holding out this 
mirage before them lrue, many good 
paving jobs allow their holders a desk and 
1 white collar and cuffs, but too much 
hurry to get these symptoms of a fine posi 
tion oftentimes does more injury than 
good lo the young man in the shop 
every legitimate encouragement should be 
given, but there is a larger field ahead of 
him, and right square ahead of him, than 


any he can find by any short-cut jump into 


the office 
“Men 


has hex n 


pay for being watched.” This 
hat tl 


said so many times tl he orig 
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inal author is lost to mind. Having to 
have someone watch you to see that you 
are working at all, or if you are doing 
things the right way, is an expensive lux 
ury; but as human nature is made up it 


tor most of us 
little 


it can reasonably be 


scems to be a necessity 


Human nature having changed 


Adam and Eve, 


very 
since 


expected to stay about the same during 


the lifetime of the present generation. All 
this leads up to the statement that watch 
ing men is the best paid, most fascinat 
ing and exciting game that is paid for 
today. Many men do their watching from 
cosy chairs, but the road to the easy chair 
is not a direct cut through the medium 


book learning 


PracticAL ForMs oF EpuCATION 
We as a people are too much inclined 
to worship education; not that I think that 


that 
education is the 


We 


much learning is possible, but 


too 


what we usually mean by 


memorizing of printed words realize 


too little that education of the hand to 
do things, of the eye to see what should 
be done, and of the tongue to say what 
to do, is of vastly more importance than 


the 1 ates down of the brain with knowl 


edge that may be useful under certain con 


ditions that are uncertain of occurrence 
The man who can intelligently direct the 
work of others must have done that work, 
or something very similar, himself. There 
have been many notable exceptions to this 
rule to prove it. While he must have 
done the work, the chances are rather 
against his being successful in directing 


the work if he has done his own work 
notably well lo do work well usually 
means minute attention to detail The 
foreman who is too much bound up in di 
tail gets the name of being “fussy ind 
seldom succeeds 

lo Sec Ww! needs ft be lor Wi 
tl 1s Tores go} t n 1 unt 1 skill ! 
amount of education is wort t 
ull i man Vel the Tence It S 1 
taught in t} sc] ) ls. it neve Wi I 
he sure g d ( I r te il 
~ Is usualls greater , . wl 
it thar thers, | that 1s ] . 
f the pri s of elimin ition by which the 
eraduates selected | see what 
shoul 1 is very simple after s 

i€ els > ‘ I t The tact ft it s 
st ind some do not is more to t lis 
‘ dit t S Ww ( not tl t 
credit f +} \ ] | p ] rs ° 
is to look k f es 
ee ai oe eal ' 
is 1 ul Tust 7 gine vourselft 
your empl s sl . Ask vourself W 
you would look on \ is things and thet 
SO wl if Cl pl \ rr Ih d cs al 1 
St if \ our how he reall 
did look at it 

lo tell others what t eans tact 


Tact may mean the big stick in 
likewise 
taught in 


one case 


and taffv in another It is 


though it is 


taught by schools, 


school and likewise in shops. It 


X42 
by fellow students and shopmates \ cer 
tain degree of sensitiveness makes a mat 
receptive of the good effects his neigh 
bor’s criticis \ greater sensitiveness 
cuts him off trom the good effects just as 
effectually as a thick skin, — because 
if you take the fun which world pokes 
it you as jeers, you se toughened to 
it in time and only sit back and listen in 
stead of falling in step for a forward 
march 


CARDINAL STEPS 


with all these things, a knowledge 


Now 


f your trade, which you do not allow to 
become too petty in detail, a willingness 
and an ambition to see things to do, and 
a willingness to fight your battles with 
tact, what are the steps before you cross 
the fence to a roll-top desk? First, fore 
manship; second, the same; third, ditto 
Then what? You get desk, and if you 
are wise you use it to lay your hat on 
while you get busy seeing that things are 
going as they ought to be in the shop 
There are men who run their shops by 
telephone, or by letter writing, but they 
are usually men who are in charge of the 
great industries, who have worked their 
way through the stages of personal super 
vision; and then again, they do see as 
much as is possible of their work carried 
out lo be sure, there are a few card 
index fiends whe nly know the men by 
number or symbol, and who act on the 
general principle that 1f one man won't 
do what thev want another will: but they 
ire relatively few Business 1s di today 
is it s been 1 past nd as | believe 
it always will be, on a basis g Iwill 

knowledge f n nature N mount 
. 7 I ke I £ will 1 Ke Dp ssible 

short ‘ the stages of stud eS fal 
low! hle wh it Pas 

S efield, M 


marr a" Aina i 
Hi } } ~ hk } } 
OX, 1 whi l ave used a g time 
nding it very convenient and light for 
holding to sket« 
Svyr se, N. Y B. F. Ennis 








£ 


AMERICAN MACHINIST 





May 20, 1909 


iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


A Homemade Pneumatic Elevator 


On page 430 Philip Bellows gives a clear 
description of a homemade pneumatic ele- 
vator, which an ingenious mechanic had 
designed and constructed for use in a tool 
storeroom. The description of the mech- 
anism which constitutes the motive power 
for the elevator closes with: “After taking 
one’s stand in the cage the cord is pulled, 
and you expect sudden death; but you be- 
come alarmed when you find nothing has 


happened, and you stand in fear of you 


know not what, for a space of about two 
second You have just begun to think 
of giving the trigger a second tug, when 
up you go with an airy bound and your 
face is on a level with a floor above, a dis 
tance of some 14 feet s 

I would like to help him to surmount 
the difficulty which his elevator has i1 
its propensity to “hesitate,” and “bound 
airily.” That kind of behavior in any 
machinery is bad; but in an elevator it js 
very bad. It surrounds one with a feeling 
of insecurity, which we can do very well 
without. Mr. Bellows’ lift may be greatly 


improved. 


In the tool stores over which I | 
control, there is a lift of a similar type to 
his, but differing from it by the absence 
of all that goes to make one expect “sud 
den death The lift is under absolute 
and precise control and has a 16-foot lift; 
the stroke of the piston ¢which is 10 
inches diameter) is 4 feet 6 inches. The 
air pressure is 100 pounds per square inch, 
and the 16-foot stroke is provided by 
means of a 4 to I “jigger gear,” such as 


is used on hydraulic cranes of the Arm- 


strong type 
Starting 1S 


Reluctance or hesitation in 


provided against in the following way: In 


stead of using the “admission” system 
for exerting pressure on the piston the 
“exhaust” system is made use of. In ex 
planation, it may be said, with the “ex 


haust” method, the air cylinder is always 
completely full of air at 100 pounds pres 
sure; and, when it is required that the 
lift should be worked, it is necessary only 
for the air pressure to be exhausted from 
the opposing side of the piston, and hav- 
ing an amount of power provided which 
is superlatively ample for the purpose, the 
exhaust valve may be manipulated just 
the amount required to give the correct 
or desired speed of travel of the elevator 
The system has been applied with suc- 
the air large filter 


cess to cvlinders of 


PAY 


FOR THESE 


presses, and also to an hydraulic steam 
engine regulator. 

JosePpH T. TOWLSON. 
Silvertown, England. 





Steady Pins in Engine Cylinder 
Feet 


On page Stanley M. Mills discusses 
the merits of square versus round, steady 
pins for engine cylinder feet, and asks 
questions on my article con- 


207 
“</ 


one or two 
tributed on page 70 


to Mr. Mills’ question as to 





ALSO 


of the method of steadying the cylinder 
feet. We quite agreed that the keys had 
a much larger area to shear than the 
round pins, but the latter certainly pro 
vides against side play, whereas the square 
keys do not, and there is no doubt they 
are much more expensive to fit than 
round stop pins. We had been fitting these 
round pins for about 40 years and I have 
never yet come across one which has 
given the slightest trouble, so they are 
quite satisfactory under ordinary condi 
tions. On the other hand, although we 
have not been fitting square keys long ws 


trouble with then 








In reply have never had any 
whether we made any provision for the  gjther. 
cross movement of the cylinders when we Leeds. England. ENGINEER. 
fitted square keys, by having a tongue 
planed on the bottom of the cylinder feet : 
fitting into a groove in the bed, I would Crowning Pulleys 
say we did not. The feet and head were ew 
planed perfectly flat. I quite appreciate Having read the article on the “Crown- 
what Mr. Mills says, that he would hate’ ing of Pulleys,” by E. W. Harris, on page 
ected | 
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to fit square keys. I also used to hate to 
fit them. It is not a very desirable job 
by any means, as you have to drift the 
square hole (first drilled) the best way 
you can, and having a blind end, as shown 
page 70, it is a very difficult job to 
get the key out when fitting it. The keys 
have to be forged with a hook head on 
so that you can drive them back with the 
hand They must also be long. 
When back which 
makes them more difficult to fit. The key 
when fitted is cut off the end, and an- 
other one forged and so on until the bar 
is used up to the head. 

I also heartily appreciate what Mr. 
Mills says regarding the inspector who 
The fact 
is they have got to find some fault some- 
where to hold their position and show 
their authority, and as nothing else could 
be found in this case he made a case out 


on 


hammer. 


driving they bend, 


condemned the round stop pins. 


(ccenstettinsttetintintintintintintitintitaD 
tion throug I 
i Va 
FOR PULLEYS 
203, it reminded me of the means |] 


. 


adopted for the same purpose while hold- 
ing the position as working foreman at a 
general engineering shop in Leeds. The 
illustration will show the idea. I ran a 
lathe and kept my eye on the shop, and 
also did the marking off, so you can see 
it was necessary that I should have plenty 


of automatic feeds. There were boring 
and turning pulleys, etc. but when it 
came to crowning I had to devise an 


automatic feed. I got two of the ordinary 
shop angle plates, bolted B to the bed 
of the lathe, and after shaping out an 
are C on the edge of A I bolted it 
B. I then drilled a %-inch tap- 
ping hob and fitted the screw D 
rounded the head and put a lock nut on 
placed boring bar in position by placing 
the tool E in the center of the pulley, and 
the screw D in the center of the angle 
I then loosened nuts F and G just 


to 


plate. 
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sufficient to allow the tool rest to swivel 
and started the cut. The pressure against 
the tool kept the screw against the angle 
plate. I was enabled to rough and finish 
by this means and found that by keeping 
the tool loose central between the pulley 
and plate the arc was the same as that 
on the plate. If | 
crown I had only to keep the tool rest 


wished for a smaller 


closer to the pulley. I found this a very 
satisfactory and cheap rig, and one that 
could be easily fitted up. The tools used 
could be used for other purposes. 

A. BRowNING. 


Old Hill, England. 


The A. W 


on page 393, was designed by me 


1. 

Seve ral 
years ago and is still in regular use. The 
] 


lost motion was foreseen and overcome by 


attachment described by 


cutting the nut on the feed screw in two 
the 


further apart, 


and then by adjusting two halves 


together or 


7 
cioser 


motion was easily taken care of 
Leicester, England W. D. Ap 


Solution of ‘‘A Pin Problem”’ 


] \ g remarks the 
Pin Problem” discussed on page 529 
All the « cal tions there 
given ‘ ect as as the 
re sat n cases to whicl 


But the trouble is, tl 


entirely suitable to the case described 


relating to the pin. The equations 


refer only to the bending moment in the 
pin and the deflection produced by this 
bending moment In addition to these 
stresses there are other forces acting 

the pin, chief of which are the horizontal 
and vertical shear. Speaking generally, 
the shear is of relatively little importance 


in long beams, but in short beams the 


shear tends to become of much greater 


importance, and this pin falls in the latter 
class. 

Considering the deflection caused by the 
bending only of the pin, the formula given 
states correctly 


as the cube 


of the length of the 


that for a short pin the deflection 


means 


is very short indeed, and as the length 


of the pin approaches zero, the amount 
of the deflection is a still smaller quantity 
Hence, to keep the work done during de 
flection equal to a given constant amount, 


the 


as the deflection approaches zero, 


strength of the pin and, therefore, also the 
diameter of must in- 


the pin approach 


finity. Therefore, the results obtained in 
the discussion previously referred to are 
perfectly consistent and reasonable in ac 
the 
For this problem, however, a more satis- 


the 


cordance with assumptions mad 


factory solution is to ignore entirely 
deflection due 
onlv the deflection 


fore . let 


msider 
As be- 


to bending and to ec 


due to 


shear 
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W = Weight dropped on the pin, 

h = The distance the weight drops, 

D = The maximum deflection of the pin, 

P = The load on the pin corresponding 
to this deflection, 

d = The dia 

a = The area of the pin, 

I = The moment of inertia of the pin 


section, 


meter of the pin, 


F = The shearing modulus of elasticity, 
f= The maximum fiber stress, and 
} 


The length of the overhung pin to 


the point of application of the load 


D P 


danger of 


shearing, 


7 
retor¢ 
Ww) , Di! I sf? 7 
2al 2aFd 
I 
- tit 9 es 
f 10.006 1 _ I 2.0K 0 
" 
8 
“ | bal 
" 006 ‘ 
( 1O00 
a 5.7 
hen 
166,000 pounds, 
} 0.000 
= Sox 
] 
ds 
here w light litional de- 
tion due to the bending of the pin, but 
would be insignificant in amount com- 
red with tl flection d 1e ft the shear 
computed ‘ re would also be 
me additional ection due to the com- 
ression of the mater ljacent to the 
int wher vist ved This is 
more dif ] te and perhaps 
one has yet devised a_ theoretically 
tisfactory meth wing for it 
ProBably in our case this last source of 
deflection is of siderable importance 
and hence the calculated size is larger 
than necessary. If the material of the pin 


or of the falling weight is battered by the 


blow or flows at all under the impact, it 


a correspond 


is equivaient in its effect to 


ing increase in the amount of deflection 


Hence a very small permanent vield of the 


ibsorb a large por 


' 
material may serve to 


tio? f the oy f the impact 
npa 


545 


[his problem is an excellent illustration 


of the necessity of looking at a matter 
from every point of view and giving due 
weight to every consideration in order 
that the results obtained by calculation 
shall be sufficient and valid 

lowa City, lowa S. M. Woopwarp 


page 529 


Che formulas as developed on 


ire correct under the made 


assumptions 


hese assumptions are that the overhang 


is fastened rigidly on one end in a 
rame, and that this frame itself is so 
gid as not to allow any deflection or 
istorti This condition is seldom 
ver t in practice. Another wrong as 


neither the falling bod: 


e pin 1s ¢ npressed under the 1 
f e of the load P. It is natural that 
] tire ndit n the neter of th 
ll figure tl give formula a 
e if the length of the p1 é be 
the d tion n ind 
f . 
DP 
Wis 
2 
t t the 
I e p st rite 
O t ] rf the 
ery small , } 
l I a te ( if 
in tf t be 
. 1 the « , , 
: +] Is 
rae tr ~ ] pra 
“ ] | iT the 
lue i w! ss t act 
| then 
1 1 i by rength 
5 
} = / 
I< 
as tl dia g e P 
san formula I rmine 
f f la (1 
DiI 
Wh 
\ ft S gure the 
l defile s the e of P 
+} 
| S ils l 
+) f P P s the 
T I press e Tf il] Q dv 
{ the s f all these deflections is equal 
’ ter than the value D tt the 
( will be equal to or smaller than the 
value assumed and the construction will 
e saf f the sum of all these deflections 
s smal than the value the it is 
necessary to-provide some artificial means 
) ike up the difference This can be 
lone with a spring arranged her on the 
falling b \ r on tl pin, wi h will de 
ject the necessary t the 
; ASS ; ree 
\ st G \ Cart MoMMA 








Che formulas given in “A Pin Problem” 
seem to be An approximation 
has been made, however, in formula (1) 


correct 


which to be theoretically correct should be 
DP 
W(ikh+D)= : 

vet this will make no material difference 
in the result: Several assumptions have 
been made which will make the results 
differ from the actual facts. The formula 

P18 

D= 
gE] 


is an approximation founded on the sup 
that the bends only very 
slightly. In deriving formula (1) it has 
been assumed that neither the weight nor 
the pin has been deformed by the blow, 
that the frame of the machine is 
perfectly rigid. Part of the work no doubt 
would go into producing elastic deforma- 


position pin 


and 


tion in the pin, weight and frame of the 
machine. 

lo discuss the formula let us put it in 
the form 

?Pl—Whx 30 E 

ihis formula shows that for any certain 
length of pin the stress will vary inversely 
diameter. The physical meaning 
being, if we make the pin large it will be 
stiff. When the weight falls, there 
and strikes the pin the deflection will 


P will be 


as the 


Very 
fore, 
consequently 


be small and 


large. This would tend to make f large 
were it the only factor to be considered 
But at the same time increasing the size 
of the pin tends to reduce f much more 


rapidly on account of the increasing area 
manner 
in. which th Che 


formula also shows that other things be 


of the pin and the more effective 


material is placed 


ing equal, f will vary inversely as ¥ J, 


nd that for any certain stress d will also 
inversely as 4 l 


, or, as the article 


puts it, “if we were to reduce the length 
of the pin to zero, the fool formula says 
he diameter should be infinite 

[If we use spring steel for the pin we 
might increase f to 60,000 pounds, then 


0 1 & 30 30,000,000 


60,000 60.000 * 1.125 


10 100 
6. 1.125 "36° 
a 3.33 Inches; a seemingly more 
reasonable result lt we were to decid 
t e up the shock by means of a helical 
spring we would have the _ following 
f as 
; DP 
lho 
s befor 
. f i, Rfl 
I , and D= — 
1 ; d 
x Kk x 
where the letters are used for the same 


qu intities as before 


and /p is the polar 
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moment of inertia, d = diameter of wire 
out of which the spring is made and 
R=radius of coil and c= transverse 
coefficient of elasticity. Then combining 
the equations above, 

f Ip R fl 
7 ED x . 

d > d 
—xkR 


Wirz x %, 


xc 


since J, = 0.1 d‘ this becomes 


Whxe 


rri= 

2 

Here, as in the formula for the pin, when 
l is fixed, d varies inversely as f and 
when f is fixed d varies as ¥ /. Take 
/—=1 inch, c= 10,000,000, f = 60,000 then 
d=about % inch. If we take / as 10 
inches long, then d 0.08 inch 
These results seem reasonable and yet if 
we reduce / to zero the “fool formula” 
will say that the pin must be infinite in 


= about 


diameter. 
Stillwater, Okla R. E. CHANDLER. 
{Other valuable discussions of this prob- 
lem have been received, but lack of space 
prevents our publishing them.—Eb.] 





More About Marking Tailstocks 


Among the various discussions in your 


paper on the question of marking and 
graduating tailstocks of lathes, I have seen 
no mention of the method which is in use 
in the toolroom where I am employed of 
ascertaining tailstock been 


returned to its proper position after hav- 


when the has 


been moved 


smooth place on the side of the tail 


ing This is to simply file a 
flat, 
stock, bringing the upper and lower parts 
being done 


each other, this 


when the tailstock is in perfect alinement 


with 


flush 


It is necessary only to rub a finger over 
the flat surface to ascertain if the tail 
stock is properly set for straight work 
This may seem a rather crude method to 
some, bui I have proved to my satisfac 


tion that | can tell when the two surfaces 


are in line within 0.0005 inch, especially 
if the corners are sharp. I believe this ts 
closer than it would be possible to get by 
matching lines, which is a very common 
method 

> set the tailstock in line with the 
headstock before marking I prefer a test 


bar ground perfectly parallel and a good 
test indicator. If no test bar is at hand 

bar of suitable length may be turned 
for a short distance on each end exactly 


the same size and used in the same man 


ner, though a ground bar is to be preferred 


is it is more convenient. To get a good 
job there were quite a number of things 
to look to. The lathe ways must be per- 
fectly clean and oiled; the centers clean 
ind fit perfectly in the spindles; the cen- 
ters in the test bar clean; the test bar 


properly adjusted between the centers with 
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a drop of oil at each end; the tailstock 
about the same as it 
Then 
the 


spindle clamped 
would be under working conditions. 
the indicator should be applied at 
headstock end and the spindle revolved, 
the bar standing still. If the indicator 
registers any movement the head center 
runs out and should be made true, grind- 
ing it if necessary. Then the spindle 
should be allowed to stand still and the 
bar rotated; if the indicator registers 
movement in this case either the center is 
not clean, or the bar runs out. Then the 
indicator should be applied to the tailstock 
end of the bar the bar rotated to 
prove the center is clean and the bar true. 

Now apply the indicator to the head- 
stock end of the bar and note the reading, 
move the carriage to the tailstock end 
without disturbing the adjustment of the 
indicator and adjust the tailstock until the 
same reading is obtained, making this ad- 
justment with the tailstock clamped lightly 
to the lathe bed; then clamp the tailstock 
firmly and note if the reading of the indi- 
cator is affected. Traverse the carriage 
back and forth once or twice and if no 
movement of the indicator is registered it 
may be considered that the tailstock is in 
line and the flat surface on the side may 
be filed perfectly smooth to facilitate re 
obtaining this position should it become 


and 


necessary to set the tailstock over for 
tapers, etc. If the lathe ways are badly 
worn it will be a difficult matter to set 
the tailstock so that the lathe will turn 


straight, and it would be advisable to use 
a test bar of a length similar to the work 
it is intended to do, and set the tailstock 
in line at this point, applying the indicator 
at a point the same hight as the lathe cen 
ters, using a tool with its cutting edge set 
at this point 

\s to graduations 
the 
see where they are of 
»f the tailstock, how- 


on the tailstock to in 
fail to 
Gradua- 


dicate amount of set-over, I 


any use. 
tions on the spindle 
ever, are very convenient, and more so if 
there are the same number of parts to the 
inch as there are threads on the screw, 
and a dial is provided to read in thou- 
sandths. 

Another very convenient addition to the 
tailstock of a permanent hight 
of the same hight 
this is to mill out a 


lathe is a 
gage as the centers. A 
good way to do por- 
tion of the spindle leaving a flat, level spot 
the same hight as the centers, of sufficient 
width and length to allow a man to place 
to ascertain 


tool is at the 


a scale or straight-edge on 
that the cutting edge of the 
proper hight in cutting threads, etc 


Albany, N. Y T. Covey 


executed by the mints of 


The 
the United States during 


to $197,238,377 


coimage 
1908 amounted 
in gold, of $106,- 
182,420 was in double eagles, and $4,820,- 
o60 in eagles of the design prepared by 
Augustus 


which 


the American sculptor, the late 
Saint-Gaudens 
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ome Tests of a New High Speed Steel 


Novo Superior Steel in Turning and Drilling Tests, Working on Forged, 
Rolled, and Cast Steel and Cast Iron. Rules for Forging, Hardening, Etc. 


EDITORIAL CORRESPONDENCE 


The new steel, Novo Superior, which times for every once that the new steel is steel of this description having such pro 





is made by Jonas & Colver, Ltd., of Shef- ground. In some of the tests this differ- longed lasting powers is manifest particu 
field, England, and sold by Hermann Boker ence has shown up as high as 12 to 1. In larly in automatic machines where the 


& Co., New York and Chicago has been’ one test ‘which was carried on with mill- great cost is the skilled labor that is re 

tested out in numerous places and is now ing cutters, that were milling annealed quired to fix up the machine 

placed on the market for sale. These tests high-speed steel, the new steel was ground Mr. Winder also expressed his apprecia- 

enable us to give to our readers some only once as against six times for an tion of the courtesy shown him by the 

data for which many are looking other high-speed steel. On lathe, planer large manufacturers here, who unresery 
The character of the new stecl is such and shaper tools the same average of 6 to edly placed at his disposal the services of 

that it will stand a very materially higher 1 holds good their best workmen and the use of their 

cutting speed than the older type of high- magnificent machinery for conducting the 

speed steels. The increase of this speed, WHat Mr. WInpbDER Says tests 

of course, depends on the nature and char B. W. Winder, the superintendent for 


. a . = 5 = . = ° | IR = R ? ( . nh “= 
acter of the work. On soft materia! it Jonas & Colver, Ltd., who produced this FoRGING, HARDENING AND GRINDING 
has, in some instances, cut from 50 to 60 steel for them. came to this country to [he instructions given for working and 
a re mgner, ane on very hard mane carry on the tests before introducing the treating the steel are that in forging it 
rial an increase of 25 per cent. has been 
hy 


made. An increase of speed, however, is 


pee ae i 3. Speed in Depth of Length of 
ary ilways advisable Quenching Bat! Feet pe! Feed pet Cut in Cut in Condition of 
Minute Inch inches Inches lool 
HARDER MATERIALS CuT AND CUTTING Wate! 102 9 = . , Ruined 
EpceE Wears LONGER Sulphuric acid 102 35 14 Ruined 
Paraffin 102 35 14 Ruined 
It will cut harder materials than the Paraffin and 102 3. 1 63 Ruined 
_ ; Brine 102 35 , 12 Good 
wrdinary high-speed steels. An instance 7 
of this was some guide blocks which had HARDENING TEST OF NOVO SUPERIOR STEEI 


been hardened on their face and very 
hould be heated carefully without blast 
fimes Hardened l 2 3 i o) 6 to 10 in the slow part of the fire, until it has 
Degrees Fahrenheit when hardened 1877 2048 2030 2021 2034 | 2039 to 2057 reached a dull-red heat After this the 
blast may be used and the steel brought 
: more quickly u » forg 
ao Alterations - 2 — P to _the rging heat, 
at Siz which should be a full yellow In no 
case should it be forged after the heat 








2.994 2.996 3.000 3.004 | 3.019 . 
Diameter 1 5 999 | 3.000 | 2.999 | 2.994 | 2.993 | 2.992 | 2 991 has dropped below a light red. After 
___| 8-011 | 3.009 3.006 | 3.002 | 3.015—3.021 — forging the tool should be allowed to cool 
2 ut us 5 $ ‘ Sit a) _ 1 7 t » . { 
_—_— 1 003 | 1-002 1.000 0.996 0.99 0.984—0.988 lowly on the floor of the shop 


1.001 0.998 0.997 0.993  0.973—0.982 ‘ : 

esate 3efore heat-treating the tool] it should 
; , | 1.005 | 1.011 | 1.011 1.013 | 1.027 : eile Lil ie, ie 
Hole . }| 1.003 | 1.006 | }‘o19 | 1009 | 1.011 | 1.013 | 1.031 be rough ground After this it should be 
slowly and carefully heated until it shows 


The ring cracked along one end after the fifth hardening. a good red color, then it can be heated 
Size of Test Sample: Ring 3 inches diameter, 1 inch thick, with 1 inch diameter hole re auickly 1 it I heen } sh 

Method of Hardening: In bare crucible, in Novo hardening furnace more quickly until it has been brought up 
Hardening Medium: Water, at a temperature of 65 to 75 degrees Fahrenheit. to a full white heat; that is, until the ex 
EXPANSION AND CONTRACTION EXPERIMENTS ON NOVO SUPERIOR STEEL treme edge of the tool begins to turn 


over or show signs of melting Then it 


* or : } “ shouk ye 1e ied 1 ater, B. - 
much stiffened at the dovetail parts. steel, and he Says: It must be borne in h Id be quenche 1 in water, brine par 


These parts had to be planed into shape mind that this steel was not introduced @"", OF oil at a normal temperature of 


again owing to their warping. Hign- to cut at a very much higher speed and {tm 55 to 60 degrees Fahrenheit, accord- 
speed steels, when tried on this, turned heavier cuts than the present ordinary ig to the degree of hardness required. 
»ver on the cutting edge, whereas the new high-speed steels, as this would necessitate Where intense hardness is desired brine 
steel planed the work successfully. Cast- radical alterations of plants. It is rather Will be found to give excellent results. 
iron rolls which had been chilled in casting intended to place in engineers’ hands a ‘Should the tool not be as hard as re- 


: : : i edening 1] 
until they were too hard for the ordinary steel that will last very much longer than quired, a second hardening will often 


high-speed steels to cut, were turned with the present brands. In many cases it has prove beneficial When hardening in 
the new steel at a speed of 80 feet per enabled the user to work up hard castings water it is necessary to keep the tools 
minute, a depth of cut 5/16 inch, and a_ that previously had to be annealed before moving in order to prevent cracking 
feed of ' inch they could be handled on the machine In grinding it is most essential that the 
[he new steel also holds its cutting And further, the steel may be hardened tools should be ground very lightly on a 
edge much longer than the ordinary high- in water without fear of cracking, which is wet soft sandstone. If no sandstone is 
speed steel, tests which have been con 1 most important factor in shops where available an emery wheel may be used, 
ducted showing that the ordinary steels oil or cold blast are unavailable.” but only when a plentiful supply of water 
' 


have to. he or Mund fron four to eight “Ty lvantages to be derived from a . . ning n tl P 
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TURNING 2.00 Per CENT. CARBON STEEL 


In some tests which were carried on in 
Germany the hardening was done by heat- 
ing the steel very slowly to a dark red, 
and letting it lie several minutes in the 
fire at this heat so that it would soak en- 
tirely through the piece. Then the tool 
was brought up to almost the melting 
point and quenched. This melting point, 
by the way, in the new steel is about 10 
per cent. higher than in the ordinary high- 
speed steel. The steel should be allowed 
tc soak in the heat until it has reached a 
bright red before starting the blast. 

In these German tests, after hardening 
the steel as above stated, it was put to 
work on a very strong lathe to turn a 
Siemens-Martin 2.00 per cent. carbon steel. 
This is a metal which is unusually hard 
and seldom used, Therefore, it gives a 
condition which will not be met in ordi- 
nary practice. The Novo Superior steel, 
however, took a %-inch deep cut on this, 
at a feed 1/16 inch, and a speed of 36 feet 
per minute. While running at this feed 
and speed it cut 43% inches along the 
length of the bar. The speed was then 
raised to 50 feet per minute with the 
same feed and depth of cut, and 1% inches 
was turned along the length of the bar. 
The tool used was 1% inches square and 
was hardened in water. 


TurNING 0.70 Per Cent. CARBON STEEL 

On another test which was made on 
0.70-per cent. carbon steel of the same 
make, a tool 1% inches square hardened in 
water was used. It was run at the rate 
of 48 feet per minute, while cutting a 
chip % inch deep, with a 1/16-inch feed, 
and it turned 13 inches off the length of 
the bar without falling down. The speed 
was then increased to 65 feet per minute, 
and the tool cut 1% inches farther before 
failing. Another cutter was then taken 
which had been hardened in oil, and under 
the speed of 48 feet per minute, with the 
same depth of cut and feed, the tool cut 
13 inches without falling down, and when 
the speed was raised to 65 feet per minute 
it cut 2 inches farther. 

Various steels were then tried at the 
same place in order to get a comparison 
of the work the different steels would do 
These were all tried under the same con- 
ditions, namely, a speed of 65 feet per 
minute, a depth of cut of 3/16 inch, and 
a feed of 1/16 inch. The material which 
was cut was a 0.70-per cent. Siemens-Mar- 
tin carbon steel, and the results were as 
foliows: 

Novo Superior, hardened in water, 
turned 4% inches lengthwise of the bar 
Novo Superior, hardened in water and 


oil, turned 3% inches. Another Novo 
Superior, hardened in water and_ oil, 
turned 434 inches. Novo Superior, oil 


hardened, turned 874 inches, and other 
steels as follows: Novo steel, air hard- 
ened, 2% inches; another Novo steel, air 
hardened, 3 inches; a noted Austrian 
steel, 2'4 inches; a noted Belgian steel, 
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2 inches; a prominent German steel, % the feed 1/16 inch. The tool turned 2 feet 
inch; another German brand, 1 inch; 4 inches lengthwise of the bar, and at the 
a third German steel, 114 inches. end of the cut was in good condition. 
For the second test the same tool, depth 
Tests Mave By DAIMLER Motor CoMPANY of cut and feed were used, but the speed 
Some experimental tests were made at was increased to 98 feet per minute. On 
the works of the Daimler Motor Company, this test the tool also turned 2 feet 4 
Ltd., Coventry, England, which show the inches lengthwise of the bar, and the con- 
expansion and contraction, the effect of dition of the tool was still untouched. 
different quenching baths and the cutting For the third test the same tool and 


















































: Speed in | Length of 
Kind of Steel. | Material eet per | Feed per | Denth of | Cut, Condition 
Cut. Minute. Inch. Cut. Inches. of Tool. 
A. An Austrian high speed . |nickel steel 200 38 rs 3 |Ruined. 
B. Novo special nickel steel 200 38 ya Ruined. 
Se Se 200 38 tes | 0 Ruined. 
D. Ordinary high speed... . nickel steel 200 38 ts 0 Ruined. 
E. Ordinary high speed . nickel steel 200 38 ts 0 Ruined. 
F. Ordinary high speed nickel steel 200 38 ws 0 Ruined. 
G. Novo superior... . . ; jnickel steel 200 38 vs 12 pease. 
First CuTTinG TEsT. 
. Speed in Length of | 
Kind of Steel. Material | Feet per Feed per ~—— of ut, Condition 
Cut. Minute. Inch. ut. Inches. of Tool. 
A. nickel steel 126 38 t 5 \Good. 
B. nickel steel 126 38 ' 5 /Ruined. 
Cc. nickel steel 126 38 2 |Ruined. 
D. nickel steell 126 38 t 2 /Ruined. 
E. nickel steel 126 38 14 /Ruined. 
F. nickel steel 126 38 t } 0 |Ruined. 
G. . nickel steel 126 38 + | 12 \Good. 
SECOND CuTTING TEST. 
Speed in . 
KIND OF STEEL. Material Feet per Feed per oe of Remarks. 
Cut. Minute. Inch. ut. 
aaa { ' ‘ » 3 naves turned with 
Novo superior i cast steel § 38 38 a ' one grinding. 
— { maves | nm 4 j|/Reground once, 2 cuts 
Novo ' j <9 38 16 (| for each nave. 
Tuirp CutTTinG TEST. 
’ Speed in 
KIND OF STEEL Material Feet per Feed. Depth of temarks. 
Cut. Minute. Cut. 
Novo superior cast iron 107 by hand : er 7 oy 
-_ { sleeves | = +e { Tool reground after 
Novo i j 10% by hand t {| turning 4 sleeves. 
FourtTH CuTTING TEST. 
SALES PILE TS _ 
Speed in | 
KIND OF, STEEL. Material Feet per Feed per ~— of Remarks 
put. 


Cut. Minute. Inch. | 


) f Tool reground after 

J nickel . on rough and finish 
Ss rol < > 50 3: < | . 

Novo_superio crankshafts , 30 t turning 6 ends, each 

| 

| 


| 
| J | 8 inches long. 
\ nickel ! . {//Tool reground after 
Novo t‘ierankshafts | 40 z (; roughing out 1 end. 


FirtH Cuttine TEsT. 





TABLE OF TESTS MADE BY THE DAIMLER MOTOR CO., LTD., COVENTRY, ENG. 


quality of the steel as given in the accom- depth of cut were used, but the feed was 
changed to 1/32 inch and the speed in- 
creased to 120 feet per minute. In this 
TURNING 0.40 Per Cent. Carson STEEL test 2 feet 4 inches was also turned 

In some tests which were carried on at lengthwise of the bar, and the condition 
the shop of Ransomes, Simms & Jefferies, of the tool at the end of the cut was good. 
Ltd., Ipswich, England, a Novo Superior The fourth test was given with the same 
tool 74 inch square was used to turn a_ tool, the same depth of cut and feed as 
0.40-per cent. carbon-steel shaft 4 inches in in the third test, but the speed was in- 
diameter. creased to 160 feet per minute. This gave 

In the first test the speed was 65 feet a rate of traverse along the length of the 
per minute, the number of revolutions 62 bar of 2% inches per minute, and the tool 
per minute, the depth of cut % inch, and cut 1 foot 10 inches lengthwise of the 


panying tables. 
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bar. At the end of this test the tool was 
giving way, Owing to the bar being very 
seamy and full of sand. 


TurninG Cast Iron 

Another test was in turning a cast-iron 
flywheel 5 feet in diameter, with a tool 
% inch square. The speed was 56 feet 
per minute, depth of cut % to 3/16 inch, 
and the feed 1/10 inch. The width of the 
face turned was 4% inches, and the condi- 
tion of the tool at the end of the cut was 
good. 

In a test made by A. Ransom & Co., 
Ltd., Newark, England, a tool 1% inches 
square was used to turn up a cast-iron 
pulley wheel 5 feet in diameter and 6 
inches face. The speed was 107 feet per 
minute, the depth of cut 5/16 inch, and 
the feed per revolution 1/32 inch. After 
turning up the entire face of 6 inches the 
tool was taken out in good condition. 
With other brands of high-speed steel the 
maximum speed which they were able to 
obtain was from 50 to 55 feet per minute, 
as the tools gave way quickly when this 
speed was exceeded. 

In a test which was carried out by 
Marshall Sons & Co., Ltd., England, a 
tool 11%4 inches was used to turn a cast- 
iron flywheel 5 feet 1 inch in diameter and 
8 inches face. The speed was 55 feet per 
minute, the depth of cut % inch and the 
feed % inch. The tool faced up the whole 
of this wheel, which was 8 inches across 
and was still cutting well when taken out. 

Another test by this same firm was with 
a tool 1% inches square, which was turn- 
ing a 0.40-per cent. carbon-steel shaft that 
was 5% inches in diameter and 4 feet 6 
inches long. The speed was go feet per 
minute, the depth of cut % inch and the 
feed 1/10 inch. After traversing the 
whole length of this bar the tool was 
taken out and found to be untouched. 


TURNING STEEL ForRGINGS 


Some tests which have just been made 
in this country by the Driggs-Seabury 
Ordinance Corporation, Sharon, Penn., 
are very interesting. 

In the first test a Novo Superior tool 
1x2 inches, hardened in water, was used 
to turn a piston rod for a steam hammer 
that was hand-forged and very tough. It 
was 934 inches in diameter and 20 feet 
long. This was a severe test on the tool 
as the shaft was out of round and the 
tool was cutting on one-half of the shaft 
only and was merely scratching the scale 
on the other half of its diameter. Seventy- 
two inches were traversed along the 
length of the piston rod, with a speed of 
64 feet per minute, a cut % inch deep and 
a feed of % inch. 

A second cut was taken from the same 
rod, which was then 8% inches in diam- 
eter and round, at a surface speed of 40% 
feet per minute. The depth of cut was 4 
inch and the feed '% inch. In this cut the 
tool traveled 72'% inches along the length 
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of the rod, and the condition of it at the 
end of the cut was perfect. 

The same tool was then used without 
regrinding to reduce the collar on the rod 
from 9% to 8% inches, which made a 
depth of cut of % inch. It then turned 
10 inches more, which made a total run 
of 82% feet, and the tool was in good con- 
dition when it was taken out to make 
some comparative tests. 

One of the well-known American high- 
speed steels was then put in to turn the 
rod on the 8%-inch diameter, with all the 
other conditions the same as when testing 
the Novo Superior steel. This tool tra- 
versed only 13 inches along the length of 
the rod before it fell down. 

This tool was then replaced with a 
prominent English make of high-speed 
steel, and that fell down under the same 
conditions after it had traversed 15 inches 
of the length of the rod. As this com- 
pleted the roughing cut of the rod no 
further tests could be made. 


TURNING NICKEL-STEEL FoRGINGS 

Another series of tests was then con- 
ducted on rough-forged 3%4-per cent. 
nickel-steel piston pins, which contained 
0.40 per cent. carbon and were not an- 
nealed. These pins were hard and tough 
with lots of grit. The average diameter 
of the work was 3% inches, the speed 52 
feet per minute, the depth of cut % inch 
and the feed 0.072 inch per revolution. 


The first tool used was 1x2 inches and 
hardened in oil, with the temper not 
drawn. This Novo Superior tool cut 


124% inches before it needed grinding. 

Another Novo Superior steel tool was 
then tried that was 5@x1% inches and 
hardened in water with the temper 
drawn. This tool cut 78 inches and was 
then broken owing to its being caught in 
the work when starting the machine. Con- 
sequently, the steel was considered too 
light for this purpose, and this size tool 
was not continued with. 

The next tool used Novo Su- 
perior steel 1x2 inches that was hardened 
in water, with the temper not drawn. 
This tool cut 80 inches and was taken out 
with the edge in as good condition as 
when it started. It was taken out in order 
to try out other under the same 
conditions. The steel tried 
regular Novo steel tool 34x1'4 inches and 
this cut 45'4 inches before the tool went 
down. A prominent American make of 
high-speed steel was then tried in a tool 
that was 1x2 inches and it ran 21% inches 
before it broke down. A different grade 
of steel by the maker then 
tried, which ran only 8 fell 
down. On the second grinding a run of 
9 inches was obtained before it fell down, 


was a 


steels 


next was a 


was 
and 


same 


inches 


and the third grinding gave a run of only 
s inches. Another American make of 
steel was then used in a tool 1x2 inches, 


and this ran 27% inches before it went 


out of commission. 


On all of the above tests made by 


Driggs-Seabury 
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Ordinance Corporation, 
the cutting edge of the tool was red hot 
while working and most of the time the 
tools were striking fire. 


Drittinc Cast IRoN AND MILp STEEL 

Two drilling tests which were made with 
the Novo Superior steel showed the wear- 
ing qualities in the cutting edge of the new 
steels to good advantage. 

The first test was made on a close 
gtained cast iron with a %-inch drill under 
the following conditions: Revolutions per 
minute, 466; depth of holes, 3 inches; 
speed per minute, 8% inches; feed per 


revolution, 0.018; speed in feet, 92'4 
inches. In each case the drills were 
worked until dulled. Novo Superior 


drilled 7o holes, 3 inches deep, which 
equals 210 inches. The best of the ordi- 
nary high-speed steels drilled only 13 
holes, 3 inches deep, which equals 39 
inches. 

This shows a wearing quality in favor 
of the new steel of between 5 and 6 to I. 

The second drilling test was made with 
a %-inch drill while drilling mild steel 
containing 0.25-per cent. of carbon, under 
the following conditions: Revolutions per 
minute, 247; depth of holes, 234 inches; 
speed in feet, 48% inches; feed per revolu- 
tion, 0.011 inch. Novo Superior drilled 60 
holes, 234 inches deep, which equals 165 
inches, The cutting edge was only slightly 
gone. The best of the ordinary high-speed 
steels drilled nine holes 2% inches deep, 
which equals 2434 inches, and the cutting 
edge was ruined. This shows a wearing 
quality in favor of the new steels of be- 
tween 6 and 7 to I. 


MISCELLANEOUS TESTS 
Milling cutters working on high-speed 
steels spiral drilled, at considerably in- 
creased speeds, did four times as much 
work as ordinary high-speed milling cut- 
ters, before requiring sharpening 
On turning up nickel-steel shafts at 136 


feet per minute, the new steels did 12 
shafts as against five by the best tool of 
the ordinary high-speed steels, and the 


new steel was still untouched. Raising the 


200 feet minute, it did 


to 


speed t per 


shafts against three. and was 


touched, while the other tools were ec: 
pletely used up 


On which 


crank shafts 


did 12 


as much as the ordinary high-speed steels 


nickel-chrome 


were exceptionally hard, it times 


which were being used 

tests which were carried 
the Interborough Rapid Transit C 
at their One Hundred and Fortv-eighth 
in New York, some hard 


:: 


In some n by 


mpany 


Street 
steel Cy 


shop 
istings 22 inches in diameter and 
6-inch face were turned with a tool 174 
contained 
many blow holes filled with vitrified sand. 


inches square These castings 
but the new steel cut over the 6-inch face 
a speed of 
50 feet per minute, a depth of cut of 4% 
inch, and a feed of 1/12 inch 


without any signs of wear at 


(In some cast-iron water T’s 20 inches 
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took 
cut without any sign of wear at a speed 
of 110 feet per minute, a depth of cut 
Y% inch and a feed of 3/32 inch. Two 
other well known steels burned down and 
failed to cut this material at 88 feet per 
minute. 

On some steel armature shafts.that con- 
and had a 


in diameter, a tool '%x! inch the 


tained 0.45 per cent. carbon, 
diameter of 4% inches and a length of 4 
feet 6 inches, the new steels took the cut 
without any sign of wear at a speed of 
116 feet per minute, a depth of cut of % 


inch (as no’ more stock was to be re 
moved), and a feed of 1/16 inch The 
same tool was then used to finish these 


shafts, without regrinding, at a speed of 
192 feet per minute 
Some remarkable 


results as regards 


speed were also obtained at this place 
On some 0.40-per cent. carbon-steel axles, 
the lathe was stalled on the roughing cut 
while running at a speed of 151 feet per 
minute, with a depth of cut of 3/16 inch 
and a feed of % inch and the cutting edge 
of the tool was not harmed. On the fin 
ishing cut on some journals the speed was 


run up to 238 feet per minute without 
showing any sign of wear on the tool 
Equipment for Rebabbitting 


Armature Bearings 


By F. H 


FULLERTON 
One of the steady jobs in a street-car 
repair shop is the rebabbitting of armatur: 
bearings, and where there are a large num 
ber of cars to supply, the whole time of a 
number of men is required to keep these 
bearings in good shape. They are either 
in the form of half shells or solid. as at 





MELTING PO 


FIG. I THE 


the right in Fig. 3. They are of a number 
of different types, but all of 


penings 


this general 


appearance with large the 
the felt oil pads or w 


sides to all a 


to come in contact with the journals 


The brasses are bored so as to ave 
room for about 1/16 inch of babbitt be 
tween the brass and tl it t f 
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so that in case the bearing should heat 
sufficiently to melt the babbitt, the arma- 
ture sinking 1/16 inch would still be kept 
from rubbing on the pole pieces of the 
field magnets and doing damage to the 
wiring. It would seem that since the 
shells are lined with babbitt they might 
be made of iron, saving the extra cost of 
brass. This is sometimes done, but in 
the event of the babbitt melting out the 
iron is very apt to cut the shaft badly, 


and a ruined armature shaft means the 
loss of the winding in most types of 
motor. 


These shells are first well tinned on the 
inside, then a brass plug, which fits the 
oil opening, is clamped on and the bearing 
babbitted over a mandrel which leaves the 
bore about % inch smaller than the re 
quired size. They are then trimmed up 
with a chisel and the babbitt bored out to 
standard sizes. 

I once had the job of reconstructing 
the equipment for this work in a place 
where it was being done in a very crude 
way, and _ since men did nearly 
double the work that three formerly did, 
I venture to describe the layout. 


two 


1 shows the melting outfit. One of 
Company's 


Fig 
American Gas Furnace 
melting pots was fitted with a cast-iron 
table top. The flange around the hole in 
the table turns on the 
edge of the pot; the back edge has two 
lugs on the which it is 
secured to the wall. 

Just back of the pot is a tray-shaped 
‘asting having its back edge extended up 
ward to form a shield, and a spout or lip 
in front which delivers into the pot. The 
lower part of this saucer is lined with 
fireclay and has three ribs which the bear- 


down and rests 


under side by 


ing rests on 


Hvullowed vut 
for Ligbhtn 
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Centrally over this and at the proper 
hight is a gas burner of the blow-torch 
type, which throws its blast down into 
the bearing and melts out the old babbitt, 
the metal running into the pot. By this 
means the bearings are cleaned without 
wasting any more heat,on the brass than 
is necessary, it being applied directly to 
the babbitt, besides the metal in the pot 
is not cooled as it is when the whole shell 
is dipped. After the babbitt has run out 
the hot shell is placed on supports (pro- 
for it on the left-hand corner of 
and tinned well on the inside 
Usually the tinning is all 


vided 
the table) 
if it 
right, and needs only wiping out. 

The bearing is then ready to be cast on 
the and 5. A isa 
cast-iron cylinder about 28 inches long 
by 534 inches bore. B is a base which 
is bolted to 4. C is a hollow piston. D 
inclosed by 


needs it. 


rig shown in Figs. 2 


is a space rings at each end 
of C. E is a retaining ring screwed into 
A and is to keep the piston from coming 
out at the top and also to hold the bear- 
ing. F is a _hardened-steel hammer 
smoothly in C. 


The piston is 


working 


made of seamless-steel 


tube with rings shrunk on each end and 
grooved for packing rings as shown. 
Into the ends of C are screwed steel 
plugs; the lower one, which is made of 
tool steel and hardened, has a 3%-inch 


hole drilled through it to admit air under 
the hammer F. The upper one is bored 
and threaded to fit the the 
mandrel shown to the left in Fig. 3. This 


stub on 


mandrel is tapered slightly for ease in 
drawing from the babbitt. At the top of 
the piston are drilled four 34-inch holes G 
These allow air to pass from the space D 


into the piston above the hammer. H is 


a 44-inch three-way cock altered, as 
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shown by the section in Fig. 4, making 
a valve by which the air may be admitted 
above or below the hammer exhausting 
at the same time from the opposite side. 
Fig. 5 shows the piston at the bottom 
of the cylinder after the mandrel has been 
withdrawn from the bearing, the dotted 
lines showing the position of the mandrel. 

The action is this: With the parts in 
position, shown in Fig. 2, with air pres- 
sure under the hammer and piston, the 
proper mandrel is screwed in place in the 
piston head after being warmed. A bear- 
ing is put on and cast, then upon throw- 
ing the valve quickly to the other posi- 
tion the exhaust port for the lower part 
of the cylinder is opened and air ad- 
mitted to the space D and over the ham- 
mer through the holes G, driving the 
hammer against the bottom of the piston. 
This blow breaks the mandrel loose from 
the babbitt and the piston carrying the 
mandrel falls of its own weight to the 
bottom of the cylinder where a leather 
bumper breaks the fall. The bearing. 
resting on ring E, is then removed, an- 
other put in its place, the piston raised 
and the operation repeated 

As will be seen from Figs. 2 and 5 the 
space D is always in communication with 
its supply pipe and the hammer rises be- 
fore the piston moves, being lighter, hence 
a blow may be struck with the piston in 
any position. When the hammer is at the 
bottom of the piston no more air is taken 
through the space D and there is no pres- 
sure forcing the piston to the bottom of 
the cylinder, gravitation alone acting 
on it 

A stop must be put on the valve s 
that the inlet port for the lower part of 
the cylinder can be opened only a very 
little, otherwise the piston would rise 
with sufficient force to break out the 
ring E 

After babbitting, the shells are taken to 
the boring machine In this case a hori- 
zontal machine was used because it had 
to be, not because it was best adapted to 
the job. A vertical machine with a uni- 
versal chuck would be best because the 
borings can drop clear of the tool down 
through the bearing into a_ receptacle 
under the table of the machine Fig. 6 
shows the tool used. A cutting tool goes 
first, cutting about 0.008 inch undersize, 
followed by a set of rollers bringing the 
bore to the required size and giving a 
fine burnished surface; this rolling also 
makes the babbitt more dense 

A is the bar made of mild steel with 
a shank to fit the machine. B is the roller 
path of hardened-tool steel bored to fit 
the taper seat on the bar back of the 
cutting tool. CC are the rollers ™% inch 
long cut from '4-inch drill rod, hard- 
ened and with their corners slightly 
rounded. DD is the spacing or -retain- 
ing ring which keeps the rollers in place; 
this ring is 1/32 inch thinner than the 
diameter of the rollers and 34 inch wide: 
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it has %-inch holes drilled in one edge 
just deep enough for the rollers; the 
drill cuts through the metal on both 
sides allowing the rollers to bear on the 
path on the inside and the babbitt out- 
side. This ring is loose and moves 
around the path with the rollers. An 
end view of one roller and part of the 
ring is shown at X. E is a hardened- 
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FIG. 6. THE BORING AND ROLLING HEAD 
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FIG. 7. THE SAWING MACHINE 


steel ring screwed on the path B and 
serves to hold the parts together and to 
keep chips from getting under the rollers 
and also to set the tool by, it being the 
same diameter that the tool should cut. 
F is a ring threaded on A and turned 
with a spanner wrench and is used to 
force the set off when another size is 


re quired 
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Each set of rollers will, of course, roll 
only one size so they were made in all the 
standard sizes required, ranging from 2% 
to 3% inches by sixteenths and all fitting 
on the same bar A. The sizes below 3 
| 


lat 


inches 1 seven rollers in a_ set and 
those above had nine 

The first cost of this outfit was a little 
high, but as it saves all calipering, does 
better work faster and is in_ constant 
use, it pays 

After the bearing is finished inside 
there still remains a thickness of % inch 
of babbitt closing the oil opening. The 
brass plug with which this opening is 
closed when babbitting is arranged to 
leave this much metal there so that there 
shall be no open holes for chips to collect 
int and get under the rollers. This must 
now be cut out. By the old method this 
used to be chipped out, often tearing the 
babbitt loose from the brass around 
the edges of the hole 

Fig. 7 shows the sawing machine with 
which it is now done. A is the saw bar 
having a vertical stroke of 2 inches, re- 
ceiving its motion through a Scotch yoke, 
and crank pin on the end of the shaft B, 
which is started or stopped at will by 
pressing or releasing the foot lever C 
operating a friction cone and pulley on 
the end of B, the pulley running con- 
tinuously and the cone fixed to the shaft. 

The vise at D is on the upper end of 
a column that swings on a ball-and-socket 
oint at E. The ball is made of steel and 
has babbitt cast around it in the socket 
[his allows the vise to move in any di- 
rection and the joint can be tightened 
with the screws at the base. There is 
ilso a swivel movement in the grip F 
so that the screw may be turned without 
moving the lower part of the column and 
so the bearing can be turned in any di- 


rectior Between the grip and the ball 
int telescoping portion for adjust 
g the ght of the vise. To clamp the 


iring it is slipped under the fixed jaws 


the vise between which it cannot pass 
nd the rew tightened up against it 

lhe saws for this machine were made 

m 14-inch round spring steel, the blade 
part being flattened down to a triangular 


ection ™% inch on the thickest edge, where 
the teeth were cut with a file; this enabled 
the operator to cut around a fairly sharp 
ornet 


The hardware babbitt metals are found 
in four grades, viz.. Nos. 1, 2, 3 and 4 
They are made from a stock metal, usu 
ally hard lead (antimonial lead). This 
stock metal is sold as No. 4 metal» Tin is 
added to the stock metal to make the 
ther three grades. No. 1 contains about 
20 per cent. tin, No. 2 about 12 per cent., 
and No. 3 about 5 per cent. The or- 
dinary composition of No. 4, or hard lead, 
is, lead, 77 per cent.; antimony, 20 per 
cent.; copper, I per cent arsenic, 1 per 


cent tin, I per cent 
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An Extreme View of the Need 


of Industrial Education * 








By P. KrEUZPOINTNERT 





I take pleasure in answering your query of 
November 10, whether the United States is 
likely to lose its industrial standing be- 
cause of our unpreparedness for training 
those who are to enter industrial life. 

Being a product of Germany’s, respec- 
tively Munich’s industrial schools, as they 
existed fifty years ago, when I was an 
apprentice from 1856 to 1861, and having 
followed the development of European 
systems of industrial education ever since, 
knowing the intense pressure of their 
economic conditions, knowing, as a mem- 
ber of two European technical societies, 
the drift of their industries approximately 
well, I answer your question in the words 
of prominent foreign engineers who visi- 
ted. this country, studied its industrial con- 
ditions, and gave me their personal opin- 
ions, in conversation here in Altoona. The 
consensus of their opinion seems to be 
that, unless we adopt a system of thor- 
oughly training our industrial workers in 
a manner similar to their own, this coun- 
try,cannot keep up its present industrial 
pace: for more than twenty years because 
the education of the mass of the people— 
necessary to meet the ever tightening 
economic conditions, due to increase in 
density of population and decrease in 
quality, or quantity, of our resources, or 
both—is inadequate and inefficient. 

In 1904, the German government sent a 
commission of six picked educators to 
study our educational facilities. They 
went about very quietly, they avoided din- 
ners, publicity, brass bands, but with Ger- 
man thoroughness investigated and re- 
ported that it will be many years before 
our industrial education will approach the 
effectiveness of theirs, if ever. 

In 1903, the superintendent of industrial 
education of the empire of Austria had 
some correspondence with me and among 
other things asked me my opinion as to 
the probable fate of Austria’s small in- 
dustries, which are the mainstay of that 
country because of lack of resources to 
support extensive concentrated manu- 
facturing, these small industries being 
hard pressed by the flooding of Austria’s 
cities with American goods. I told him 
that if Austria could keep its small in- 
dustries above water for twenty years, 
they would not be much troubled by 
American competition for two reasons: 
First, that so little attention was paid in 
this country to technical education in our 
schools, that when this necessity for tech- 
nical and scientific training is grasped and 
attempted, the psychological condition of 





*Extract from a letter to the Superin- 


tendent of Schools, Seattle, Wash. 
#Chairman of the Committee on Industrial 

Education of 

Association. 
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the present growing generation will be too 
far advanced. It will not be receptive for 
philosophical thinking. The mind of pres- 
ent and past generations will have run ex- 
clusively along mechanical lines and 
mathematics in the higher branches, and 
along lines of manual dexterity in our 
manual training and trade schools. Thus 
a new generation will have to be made 
receptive, psychologically, to absorb and 
develop, upon a national scale, the mental 
power of readily grasping the depth and 
breadth of technical education, such as we 
need to bring us approximately to the 
standard of industrial education of our 
foremost foreign competitors. 

Second, because of the absence of this 
technical training and the wasteful habits 
of the people and its workmen, habits 
which are the inheritance of a time when 
the people believed and many still be- 
lieve, that our resources are inexhaustible 
and hence could be wasted with impunity ; 
when saving was a badge of meanness 
and niggardliness. These wasteful habits 
and lack of technical knowledge necessary 
to make the best use of our remaining 
resources, cause them to diminish so 
rapidly that the next generation will have 
to exercise economy to keep enough for 
the growing home population, and little 
will be left to throw the products of our 
industries upon the markets of our com- 
petitors in competition with their home 
industries. 

And even if we could instill into the 
people, within one year, the desire for 
technical education and the receptiveness 
of the mind of the masses to absorb tech- 
nical teaching and knowledge and, with 
our usual energy, apply the knowledge, we 
would still be at a great disadvantage be- 
cause our foreign competitors are used 
to pinched conditions and, if necessary, 
can tighten their belts still more, while 
our mechanics do not know as yet what 
a tight belt means, much less are they in 
a willing condition to tighten it a notch or 
two. 

I have spoken with mechanics who told 
me that they would cause a revolution if 
they could not have two kinds of pie in 
their dinner pails. While this is easier 
said than done, nevertheless it indicates 
the spirit which, when our economic pres- 
sure becomes more severe, will increase 
our disadvantage when competing with 
people and mechanics of foreign coun- 
tries, millions of whom think it a treat to 
have pie at Christmas and Easter and 
feast days, or think they are well off if 
they have a scrap of meat once a week. 

At the annual meeting of the Eastern 
Manual Training Association, in 1902, I 
was amused when an enthusiastic do- 
mestic-science teacher, in a well prepared 
and creditable paper, detailed the eco- 
nomic value of this, that, and the other 
prepared dishes, and the blessings thus 
conveyed by the domestic-science depart- 
ment of a manual training school into the 
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I was 


homes of the American mechanic. 
mean enough to spoil the pleasant illusion 
by calling attention to the fact that the 
American mechanic would consider such a 
diet good enough for the “Dago,” the 
“Dutchman,” the “Slovac,” but not for 
him who considers brown bread a badge 
of poverty and would ostracize the man 
who would lower himself to such “French 
penuriousness.” I know American me- 
chanics now who declare the common 
laborer not entitled to a white shirt. I 
do not comment upon this attitude of 
mind. I simply state the fact to show our 
degree of disadvantage whenever the in- 
dustrially untrained and. technically un- 
educated but mechanicaily dextrous 
American mechanic will have to face the 
economic pinch and the competition of, 
say, the highly skilled Belgian mechanic 
with his blue blouse and wooden shoes, 
his lentils and peas and sour milk, and 
perhaps a bit of meat on Sunday. 

The other day during noon hour I 
passed along a street where the car track 
was being relaid, and the men, some 
forty, were sitting along the curb eating 
their dinner. They were all Americans, 
apparently, since with the beginning of 
hard times last year some corporations 
discharged all Italian laborers to make 
temporary room for unemployed Ameri- 
cans. I am always studying the manner 
of living of working men, and walked 
slowly along to see what they had in their 
dinner pails. I did not see a single piece 
of brown bread with any one, and while 
some had an egg or a piece of meat, there 
were many pickles, jellies and other poorly 
nourishing material, costing money but 
having little food value. I wish I could 
have brought some  domestic-science 
teachers along, or taken them through 
some industrial establishments during din- 
ner hour so that they might learn, not 
how to teach the children of the Ameri- 
can mechanic to prepare dishes which the 
child’s parents reject as good only for the 
“Dago,” but to teach them how to get 
food value for the money expended. 

Whenever the pinch comes, and it will 
come soon enough at the rate we are 
traveling, and the belt has to be tightened, 
the cheaper and equally nourishing diet 
will come of itself and the domestic- 
science department of our schools will 
have prepared the ground for new condi- 
tions by training in that skill and knowl- 
edge which a turn to changed conditions 
of life makes possible without great hard- 
ship. You see the interdependence of 
industrial education for the sexes if we 
want to counteract the forces which now 
tend to make us lose our industrial stand- 
ing in competition with our foreign rivals. 

To raise money for the establishment of 
a comprehensive system of public trade 
and industrial schools should not be so 
difficult for us if poor Belgium, Germany 
and Austria can do it. The city of 
Munich, of 520,000 inhabitants, supports 
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48 trade schools and 12 manual training 
schools. If we had as many industrial 
schools as the little kingdom of Wiirtem- 
berg, we ought to have 30,000 schools, in 
proportion to population. Pennsylvania 
alone ought to have 1000. A friend of 
mine in the city of Hagen, Prussia, who 
is on the school board, wrote me that 
for the year 1908 they were to ex- 
pend 33 per cent. of the total taxa- 
tion of the city for school purposes 
and even that does not provide for this 
year’s increase of population. 

If we would ask an American com- 
munity to expend that much the school 
board would be denounced bitterly. In 
the 1907 annual school report for the city 
of Hagen I find the expenditure per pupil 
of the “Realgymnasium,” the “Gymnasium” 
and the “Unterklassen” $88.62—722 pupils. 
The expenditure per pupil in the “Ober- 
realschule” $81.67—496 pupils. The ex- 
penditure per pupil in the “Lehrerinen- 
Seminar und Seminarvorschule” $20.30— 
670 pupils. The expenditure per pupil in 
the “Hoehere Maschienenbauschule,” in- 
cluding evening and Sunday classes, $92.20 
—z240 pupils. The expenditure per pupil 
in the elementary schools $18.50—14,379 
pupils. I do not know what the city’s 
budget was for 1907, but for 1908 it was 
three million marks, one mark equaling 
24.8 cents, and my friend wrote me that 
there were more than one million marks 
of that three million appropriated for 
schools. There were 600 girls in the do- 
mestic science or “Haushaltungsschule” 
and all the boys, of course, were obliged 
to go to some kind of industrial school 
until 17 years of age. See why the Amer- 
ican consul at Stuttgart, Wiéiirtemberg, 
complains that less and less is imported 
from the United States and more and 
more is exported to the United States. 

During the last five years Germany has 
doubled the sale of machinery to the 
United States, Belgium has trebled it. 
Yet we proclaim that we are the greatest 
machine builders in the world. From a 
report of a special agent, issued by the 
United States Government last July, to in- 
vestigate trade conditions in Mexico, I 
take the following: “While the trade re- 
turns afford just cause for a certain de- 
gree of satisfaction, it must not be for- 
gotten that competitors of the United 
States, while holding in comparison but a 
small percentage of Mexico's trade, are at 
the same time making more rapid pro- 
gress.” I know of a case where an Amer- 
ican agent for a furniture house went to 
a Mexican town, had to hire an interpre- 
ter, was ignorant of conditions, stayed a 
week and did not sell a cent’s worth. 
Meantime a German agent came along, 
who could speak Spanish, knew the money 
and trade conditions, loafed around a week 
to study the lay of the land and the second 
week sold $10,000 worth of furniture. 

But even if we could command the use 
of $500,000,000 and could train 100,000 
teachers in a week, we would still be 
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handicapped by the retarding traditions of 
our schools, especially the unfriendliness 
of the high school toward industrial edu- 
cation in it. We would be handicapped by 
the lack of the codperative spirit which 
makes the school people, the industrial 
people, the professional people, the lodge, 
the society, club and church people, the 
labor union and nonlabor union people, 
the American, Irish, Scotch, German, 
Englishman, each go his own way without 
harmony of purpose and unity of action. 
In Germany and Belgium these astonish- 
ing sacrifices for education are made 
possible by the unrestrained codperation 
of all social forces without reserve and 
distinction. When it comes to education, 
the capitalist and the laborer, the mon- 
archist and the socialist work in perfect 
harmony. 

Speaking now from a purely economic 
standpoint, our high tariff is also a dis- 
turbing factor inasmuch as it created a 
sense of security from outside interfer- 
ence in the great mass of industrial work- 
ers, and an unwillingness to train the 
mind where legislation would protect us 
from undesirable mental exertion to learn 
economic production by learning the se- 
crets of the laws of nature, viz., science 
and technique. Where a large concern 
could easily learn economic ways of pro- 
duction by sending some bright man 
abroad who, without stealing secrets or 
dishonesty of any kind, could learn for 
an expenditure of traveling expenses bet- 
ter ways of doing things more economic- 
ally, months and years were spent and 
material without end was wasted to learn 
the same thing, painfully and laboriously 
by experimentation. But now that our 
great concerns, in their management and 
methods of production, are coming down 
to rock bottom and a scientific basis, they 
encounter the incomprehensibility of the 
workmen for scientific and economic meas- 
ures and the ingrained habits of wasteful- 
ness, to overcome which disciplinary meas- 
ures are resorted to, must be resorted to 
in many instances. These, not being un- 
derstood, are resented as interfering with 
American independence, create friction 
and misunderstanding where there ought 
to be codperation and confidence. While, 
for instance, in Germany, with all the 
bitterness between socialists and capital- 
ists, the technical civic training of the 
workers lets them understand technical 
economic measures and methods of man- 
agement in the shop; hence the avoidance 
of unnecessary friction due to lack of 
technical knowledge. 

Summing up, then, the various points 
in answer to your question whether the 
United States is likely to lose its indus- 
trial standing because of the absence of 
systematic training of those who enter in- 
dustrial life, the answer must be in the 
affirmative as long as we make no con- 
certed and systematic effort as a nation 
to supply that training. The foundation 


853 


of our phenomenally rapid industrial de- 
velopment and strength thus far has 
rested upon the immense wealth of our 
resources and our free institutions and 
pioneer spirit of independence which 
fostered an individualism that rioted in 
our resources without thought of conse- 
quences; while our competitors, due to 
scarcity of resources and density of popu- 
lation, had to study the laws of nature, 
to make use of these laws, through the 
application of science and technique, to the 
best advantage, to make two blades of 
grass grow where one grew before. 

Their inability to riot amidst limited re- 
sources imposed upon them self-control 
and habits of economy, or starve. This, 
in turn, produced their splendid system of 
education, their self-sacrifice, their har- 
mony of purpose and unity of action to 
maintain and perfect that education. To, 
the degree then as we are approaching 
this same economic condition, to the de- 
gree as our resources diminish, to the de- 
gree as density of population and the 
imperative necessity for greater economy 
in the use of our resources circumscribes 
the old traditional pioneer spirit and 
checks the rampant individualism, to that 
degree, we, in the United States, must 
adjust and adapt our educational system 
to those new social and economic condi- 
tions where the study of the laws of 
nature, the application of scientific and 
technical knowledge, a sincere codpera- 
tive spirit, a high sense of civic duty and 
responsibility must make up for diminished 
wealth of resources and circumscribed in- 
dividual activity. 

This is becoming and has become a na 
tional issue, and this issue has to be met 
by an intelligent, liberally supported and 
universally extended system of trade and 
industrial schools as a continuation of our 
elementary schools. And to the degree 
as we ignore these economic changes, to 
the degree as we hesitate to recognize 
the educational necessities of the economic 
and industrial situation, to the degree that 
we refuse to make the necessary sacrifices 
for the industrial and technical training 
of the mass of our industrial workers, 
who, in the end will rule our country, by 
sheer force of numbers if not by intelli- 
gence; to that the United 
States lose its industrial and, as a conse- 
quence, its political standing. 


degree will 





Every day in New York city about twice 
as many passengers travel vertically by 
elevator as travel horizontally by elevated, 
subway and trolley car. Figures given in 
a paper recently read before the Elec- 
trical Engineering Society of Columbia 
University show that the 8000 passenger 
elevators in the Borough of Manhattan 
carry approximately 6,500,000 per day: 
whereas the last report of the Public 
Service Commission states that the num- 
ber carried daily by the surface, elevated, 
and subway cars in the entire city of New 
York is 3,500,000.—Scientific American 
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A Suggested Change in Our 
Patent System 


———— 


Our has been called to 
a striking article by Isaac L. Rice in the 
Forum for March, entitled, “Suggestions 
for Amendments to our Patent Law.” 
[he opening paragraphs of the article con- 
tain the most forceful arraignment of the 
results of our present procedure in patent 
litigation that we have ever seen. Those 
who wish to know why such litigation is 
a good thing to avoid can do no better 
than to read the article. 

The author's conclusions may be summed 
up in the statement that our present sys- 
tem is a failure. Thus he says: “The 
question can be treated only from the 
point of view whether our country has 
arrived at the stage of production where 
inventions can safely be discouraged. 
That the policy now pursued tends to that 
end admits of no question.” Further on, 
after referring to the early and discourag- 
ing years of exploitation of a new inven- 
tion, he goes on to say: “However, when 
at last it is recognized as an improvement 
on existing methods and has, therefore, 
become a necessity, then the next step is 
that all hands steal it, with every chance 
that the patent protecting it will be caught 
somewhere in the fine net of the litigation 
and either be declared invalid, or so lim- 
ited as to make evasion possible and per- 
haps easy.” 

The author's conclusions that the 
situation demands a radical recasting of 
our whole system of patent law, including 
the inauguration of a system of guaran- 
teed patents to which we referred in a 
recent editorial. To this end he advocates 
the publication of an official weekly patent 


attention just 


are 


gazette containing the full text and draw- 
ings of all patents granted during the week 
of its issue. The patents thus granted are 
to be 
months, and during that period, subject to 


provisional for a period of six 
proceedings for annulment on the part of 


the public, in the absence of which, within 
the specified period, the issue shall take 
thereafter the held 
world and subject only 


the 


place and patent be 


valid against the 
ground of subse- 
fraud. Other pro- 


visions are made, such as one for a sys- 


to cancellation on 
quently discovered 
tem of compulsory licenses intended to 
protect existing industries from possible 
ruin by revolutionary inventions and the 
limitation of the life of the original patent 
to seven vears with the right on the part 
of the patentee to obtain two renewals of 
five years each on payment of suitable 
but th feature is the 
leading one of the system advocated. 
The author that the present 
anomalous things springs 
from the theory which now underlies our 


fees, guarantee 
considers 
condition of 


patent law which, as he states it, is: “That 


a patent monopoly is a private privilege 


derogatory to the personal rights of each 
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individual affected by it, and that, there- 
fore, the right to the privilege must be 
established anew against every individual 
contesting it.” 

Whatever may be the defects of our 
existing system of patent litigation, and if 
one knew nothing of them before he could 
not read this article without a realization 
that these defects are serious, we do not 
believe that the remedy lies in the plan 
laid down, the defect of which is that in 
its efforts to protect the new inventor it 
fails to give sufficient protection to the old 
one. Such a law would require every in- 
ventor to search the hundreds of patents 
issued week by week in order to make sure 
that a patent infringing on his own had 
not been issued, and failing to make such 
search, or to find such infringing patent, 
he would frequently find himself at the 
end of the six months’ period with the 
rights to his own invention transferred to 
another and with no redress. 

Fully convinced, as we are, that our pat- 
ent laws at present do not give the new 
inventor the protection that they should, 
we are, nevertheless, not prepared to ad- 
mit that the old inventor should be put 
to this burden, or that he should be under 
the constant danger pointed out. The 
effect of such a system would be to a large 
degree to reverse the entire basis of pat- 
ent infringement. Under the present sys- 
tem the inventor must look out that others 
do not infringe his patent, while under the 
one proposed he must be on constant 
guard that he does not become an in 
fringer of a patent issued subsequently to 
his own and so buttressed by law as to 
add a hundred-fold to the penalty of in- 
fringement 

At present the chief danger of a patent 
lies in the discovery that it has been an- 
ticipated by the 
system proposed places the danger in the 


older inventions, while 
The inventor now 


fear, but under the 


issue of later patents 


regards the past with 
system proposed he would thus regard the 
future. Surely the light cannot lie in this 


direction 


Tariff Retaliation Threatened 


We are im receipt of a-letter from a 
leading European representative of many 
American machine-tool builders from 
which we extract the following: 

The friends of American machine tools 
in our territory were hoping that the new 
tariff would be based on a desire to ex- 
change manufactured products on a more 
equitable and fair basis than heretofore. 
The latest news indicates that the changes 
recommended so far are generally speak- 
ing of an even more unfavorable char- 
acter than hitherto, not only in regard to 
the rates themselves, but also in regard to 
the new method of valuation, and the 
German and Austria-Hungarian press is 
already agitating for re- 
taliate strongly against the continuation of 


combining to 
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this most unfair basis of exchanging busi- 
ness by boycotting American-made goods. 

‘We beg to suggest in this connection 
that the American technical press make a 
strong effort to arduse the manufacturers 
to the necessity of dropping their “laissez 


faire” policy and of entering an energetic 


protest 
New Publications 
Sarety Vatve Capacity. By Philip G 
Darling. 31 6xg-inch pages, 4 illus- 


trations and numerous tables. The 
Consolidated Safety Valve Company, 
New York City. Gratis 
[his pamphlet is a reprint of a paper 
presented at one of the monthly meetings 
of the American Society of Mechanical 
Engineers, together with tables giving the 
capacities in pounds of steam per hour of 
safety valves, and other tabulated data. 
On page 22 are given capacity formulas 
that cannot fail to attract attention. As 
indicated above a copy of this pamphlet 
will be sent without charge to mechanical 
and steam engineers who apply for it 


THE ENGINEERING INDEX ANNUAL, 1908 
460 6x9-inch pages. The Engineering 
Magazine, New York and London 
Price, $2 

It is a pleasure to acknowledge the ap- 
pearance of this most valuable engineer- 
ing index. While but slightly larger than 
the annual for 1987, it indexes 400 more 
articles; 8248 in all. The gain in range 
without a proportionate increase in size 
has been obtained by more careful atten- 
tion to conciseness in writing the descrip 

As and 


painstaking care has been used in 


tive legends before. constant 


stand- 


ardizing the classification, and in the in- 


telligent and free use of cross references 
Its predecessors are so well and favorably 


known that commendation of this annua 


for 1908 is superflous 


ALTERNATING CURRENT MACHINES By 
Samuel Sheldon, Hobart Mason and 
Erich Hausmann. Published by D 
Van Nostrand Company, New York, 


1908. Cloth; 360 pages, 5'4x8 inches; 


236 illustrations. Price, $2.50 


This is the seventh edition of Doctor 
Sheldon’s excellent textbook, and it shows 
the effects of The 


original edition of the book impressed the 


extensive revision 


reviewer as being a conspicuously fine 
example of college textbook, and an hon- 
est opinion of the present edition might 
be regarded as fulsome eulogy, so the re- 
It may be well to in- 


the 


viewer will refrain 


form those who are unfamiliar with 


work that it is intended for use 
cal colleges and not for unassisted study 


in techni 


by beginners. It is remarkably clear in 


exposition, but a knowledge of mathe 


matics as far as elementary calculus is 


necessary for the student to derive the 
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proper degree of learning from its con 
tents. 
SreaAM Borrers. By Peabody and Miller. 


John Wiley & ‘Sons, New York and 


London. Cloth; 
176 illustrations 


119 pages, 6x9 inches; 
Price, $4 

Upon its appearance in 1897 this book 
took a high position in the literature of 
its subject. Cecil H. Peabody is professor 
of 
neering and Edward F. 
engineering, both at the Massachusetts 
Institute of Technology. The book has 
general extension 
and the additions 


and marine engi- 
Miller of 


naval architecture 


steam 


been subjected to a 
rather than 


are distributed throughout the. work. A 


a revision 


short chapter on Superheaters has been 
added, also a number of tables giving the 
dimensions of and floor space occupied by 
the different types of boiler and econo 
mizer. The treatment of steam piping 
has been especially extended 


GENERAL LECTURES ON ELECTRICAL ENGI- 
NEERING. By Charles P. Steinmetz 
Published by Robson & Adee, Schen- 
ectady, N. Y., 1908 Cloth; 280 
pages, 6x9 inches; 48 illustrations. 
Price, $2 

[he contents of this book comprise 


seventeen lectures and two appendices, the 
latter being reprints of papers read before 
engineering The lectures 
extremely simple in treatment, practically 


societies are 


no mathematics being employed. The 
author’s manuscript was “edited” by J 
LeRoy Hayden, and there are many spots 
where more careful work by Mr. Hay- 


den would have increased the clarity and 


smoothness of diction very greatly. The 
lectures are “popular” in character and 
their scope embraces the whole field of 
electric light and power engineering; con- 


sequently, many of them are conspicuously 


inadequate, even for the avowed purpose 


of the book There are several obscure 
statements in the book, and one or two 
which seem to be erroneous, if the re 
viewer reads aright the author's meaning 
On page 104, f example, varying the 
number of poles on an induction mot 


is said to be varving the 
number of expansions in a steam turbine 
The 


the analogy 


reviewer confesses inability to trace 


THE MECHANICAL ENGINEERING OF STEAM 
Power Piants. By Frederick Rem 
sen Hutton. 825 6x9g-inch pages; 607 


illustrations: third edition: rewritten 


Tohn Wilev & Sons, New York City 
Price, $5 
This is the revised third edition of a 


was 1897 


the 


work that ssued originally in 
It embodied 


the author during 


study and experience of 


a period of 20 years in 
During the 


the teaching ot 


last decade the rapid advance of engineer 


engineering 


ing in connection with the power plant and 
all th 
1 


departments contributory thereto 
rendered it advi 


sable te 


the 


entire rewrite tl 


VOTK inus the yresent edition has been 
rewritten, the siz¢ of the pages has been 
increased, new illustrations have been 
‘hosen, and many new topics and treat 
met! é 1 introduced The former 
ed f e work are so well and s 
favora known that an extended review 
Is unnecessary The wish of the author 
as expressed in the preface is that the m 

terial brought together may be found ser- 
viceable in the work of engineering edu- 
cation [his wish will, we are sure, be 
gratified in large measure; yet the work 
will not only be of service in the field for 


which it was primarily written, but also in 
the work of the practicing engineer and 


contractor 


SociAL ENGINEERING By William H. 
Tolman. 384 6x9-inch pages; num- 
erous illustrations; indexed. McGraw 


Publishing Company, New York City. 
$2 


[here has been so much broadening of 


Price, 


the fields of engineering since the days 
when either belonged to the 
military or civil branch of the profession, 
that we express 
surprise at the rise of “social engineering” 
“social engineer.” His work has 


engineers 


not nor feel 


need any 
and the 
been done during the past decade under 
“welfare work” and “in- 
We are now given 


such terms as 
dustrial betterment.” 
a new word to use in expressing the re 
lationship that should exist between em- 
ployer and employee, and to apply to the 
the social engi- 
neer; it is “mutuality.” The book is de- 
voted to the problems of the relations be 


activities promoted by 


tween capital and labor; or better, be 


tween employers and employees. It is 


largely a skilful compilation of the ex 
firms in va 


periences oO! representative 
rious lines of mutuality. Its spirit is in 
cated by this sentence: “Here and there 
ployer ec beginning to realize that 
estment in manhood pays; that 1 
prove en for improved machines have 
( ic lue beca is¢ more vig s 
n can do more work, a more intelligent 
wil more elligent work j 
1 re sciel s 1 Ww do re 
SClk sw Representative means 
h t have N t t pr ‘ } Tr? t 
} d f « lovees cT s the T gor 
nd 1 tel g cK it quicken t ip 
preciati I leir employers rests 
and thus their own ire the subjects 
eated on most of the pages. The work 
shi d we Serve its purpose to stir if 
terest in mutuality into constructive ac 
tion, to serve as a source of suggestions 
nd guidance in industrial betterment 
work and to show the extent and scope 
i W k already d The chapter head- 
ings are: “Efficiency Promotion;” “The 
Social Secretary;” “Hygeine “Safety 
nd Securitv:” “Mutuality “Thrift ;” 
P t SI ng Housing “Educa 
Recreation ;” ‘Commercial or 
Social Beterment Does it Pav? 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





TRE 


Improved ‘Western’ Triple-geared 
Radial Drill 





An improved design of the radial drill 
built by the Western Machine Tool 
Works, Holland, Michigan, is illustrated 
by the accompanying engraving, which 
brings out clearly the general proportions 
of the machine, the convenient arrange- 
ment of the operating handles, controlling 
devices, etc. This drill has a self-oiling 
countershaft which is located on the base 
of the machine at the back of the column. 
Both countershaft bearings have individ- 
ual reservoirs containing enough oil for 
about a year’s running. The loose pulley 
of the countershaft is also self-oiling and 
is of single piece construction. Another 
feature of the countershaft, the belt 
shifter, will be noticed in the engraving 
This arrangement of rack and sector pro- 
vides such leverage, that the pressure of a 
finger is sufficient to shift the belt. If de- 
sired a constant-speed motor may be 
bolted on in place of the countershaft and 
belted to the pulley on the gear box at the 
top of the column. The mechanism in the 
gear box at the top of the 
controlled by the speed barrel which is 
located directly below on the column. A 
glance at the speed barrel will show that 


column is 


there are eight different speed positions, 
and the back gears on the head give eight 


more, making sixteen spindle speeds pos 


sible; these ranging from a speed suitable 
for a %-inch drill to one for a 6-inch 
pipe tap. As shown, the rod to which 


the speed barrel is fastened, enters the 


gear box above. Here it engages with a 
sector and a rack by means of which the 
shifted 
is operated. The 
two-thirds full of oil, and thus all gears 


gears are when the speed barrel 


gear box is kept about 


and shaft bearings run in an oil bath 
From the speed box the power is trans 
mitted through two sets of bevel gears 


to the shaft on the arm. A set of tumbler 


gears meshing with the elevating screw 
a spur-pinion on the vertical power 
shaft make it 
lower the 
the tumbler con- 
trolled by a The 
arm rests and turns on ball bearings, mak- 


and 
possible to 
the 


transmission 


raise and arm with ease, 


gears being 


column. 


action of 
lever on the 
ing easy and quick adjustment possible. 
Here 


provided 


system is 
back 
triple 


one 


again a suitable oiling 
The 


gears and tapping device of the 
controlled by 


starting, stopping, 


geared head are all 
handle, making it possible to change from 
instantly and_ safe- 


one to the other 


LATEST 


against engaging two at the 
All gears in this head run in 


guarding 
same time. 
oil baths. 
From the horizontal 
three miter gears and a friction clutch 
transmit the power to the head proper, 
and make up the reversing mechanism. 
The power goes to the first set°of gears, 
and, when the friction clutch is up, the 
drive is direct through to the third set 


When 


shaft on the arm 


of gears down close to the drill. 


INFORMATION 


top of the column. The triple-geared ar- 
rangement in thé head gives eight back- 
gear speeds, making sixteen speeds in all 
The feed-gear arrangement for the spindle 
is inclosed in a casing so that the gears 
run in a bath of lubricant. The different 
gear ratios are obtained by two sliding 
keys which connect the proper gear for 
the feed desired to the shaft. There are 
eight feeds ranging in value from 0.008 to 
0.060 inch per revolution of spindle. The 
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IMPROVED “WESTERN” 


the clutch is brought down the.drive is 
through the second set of back gears, and 
hence to the spindle. This is termed the 
back-gear position of the clutch, and the 
arrangement is 
should be noted 


whole _ triple-geared 

brought into action. It 
that the spindle is driven at its larger 
diameter and down close to the work, so 
that the torsional strain only 
through a short length of the 
Eight speeds are made possible by the ar- 
rangement of the gears in the box at the 


exists 
spindle. 


RADIAL DRILL 


power feed is transmitted from the feed 
box through a worm and worm gear, the 
latter containing a friction clutch which 
is operated by the two handles shown in 
front of the spindle. ‘By pressing to- 
gether the handles, which operate a tog- 
gle-joint, the friction ring of the clutch 
is expanded thus giving a powerful grip. 
An adjustable wedge is placed between the 
two fingers, to tighten or loosen the grip 
The friction clutch is keyed 
rod, thus transmitting the 


as desired. 
to the feed 
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power feed through a set of bevel gears 
to a spur pinion located between the 
counter-weight and the quill, and acting 
on the spindle. This radial drill is built 
in four sizes 3, 4, 5 and 6 foot respectively. 





Starting Panels for Direct Current 
Service 


The use of starting panels for direct- 
current motors instead of a starting rheo- 
stat with separate switch and fuses, is be- 
coming quite universal in a large number 
of industries, largely because the panel in- 
sures a more satisfactory location for 
rheostat, fuses, switch or circuit breaker, 
than is often accorded to some of these 
parts when mounted separately. A line of 
starting panels has recently been brought 
out by the Westinghouse Electric & Man- 
ufacturing Company, ranging in capacity 
from a starter for a %4-horsepower motor 
at I10 volts to one for a 120-horsepower 
motor at 220 volts, including panels for 
500-volt circuits. 
up in several different styles and can be 


These panels are made 


mounted with wall brackets or on tubular 
supports resting on the floor. Each panel 
consists of a slate slab on which are 

















FIG. I. WESTINGHOUSE TYPE “ZB” STARTING 
PANEI 


mounted the rheostat contacts and contact 


he 


arm, the main switch and fuses or t 
circuit breaker. In the smaller sizes the 
resistance is mounted on the back of the 
panel, but in the larger sizes it is mounted 
separately. Five terminals are provided 
for connection to the line wires and the 
motor leads, and are plainly marked so 
that it is difficult for a man, even if un 


familiar with starting apparatus, to make 
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FIG. 2. WESTINGHOUSE TYPE ZA STARTING 
PANEI 


994 


cuit-breaker. All sizes are provided with 
low-voltage release devices which auto 
matically return the contact arms to the 
starting position on interruption of the 
power. The low-voltage release coil is in 
dependent of the field circuit so that the 
Starting panels are suitable for shunt, 
series or compound motors. All contacts 


on sizes over 1% horsepower either 110 


; 
; 


or 220 volts are renewable from the front 
without disturbing any connection. In all 
sizes the initial contacts are protected 
from burning by a quick-break arcing tip 
on the front of the panel or by a blowout 
coil on the rear, which prevents burning 


the contact on opening the circuit 





Safety Feeding Device for Shaper 

[he illustration shows a 16-inch shaper 
recently built for the battleship “Dela 
ware” with the motor, rheostat and con 
troller so placed as te be convenient and 
the same time occupy no more room 
than is necessary for the ram on its ex- 
treme backward stroke. 

A new feature of the shaper consists in 
having the feed rod between the e centric 
nd the feeding ratchet held by friction 

















4 SAFETY FEEDING DEVICE 


a mistake in connecting, especially as a 
diagram is sent with the starting panels 
Fig. 1 shows what is known as a type 
“ZB” starting panel with a carbon break 
circuit-breaker, and Fig. 2 shows a type 
“ZA” panel which has the same arrange 
ment of face plate, contacts, etc., but has a 
main switch and fuses instead of a cir 


instead of being positive [his auto- 
matically takes care of any variation in 
length due to feeding the knee up and 


dewn the column, as the ratchet move 
ment is limited by horns in each direction 
When either of these strike, the rod slides 
in the clamp and so adjusts itself to the 


right length. 








[his alsc acts as a safety to prevent 
damage should the knee be allowed to feed 


to the end of its travel The shaper is 
built by the John Steptoe Shaper Com- 
pany, Cincinnati, O 


A Quick Change Lathe and a 
Double Back Gear 


The shows an 18-inch 
lathe built by the Champion Tool Works 
Ohio, to 


applied a new quick-change device of their 


halftone, Fig. 1, 


Company, Cincinnati, which is 
manufacture. 

Mounted the are 
gears of different sizes. Either of 
may be driven by a sliding key operated 
by a push pin which is not visible in the 


on stud two change 


these 


halftone. 

These to 
motion in different ratios to the lead screw 
and feed rod through a train of gears 
The ratios of the gearing are such that with 
the one change gear engaged with the stud 


gears serve communicate 


the long pinion in the gear box rotates 
at twice the speed of the stud and with 
the other gear in engagement the pinion 
rotates at half the speed of the stud 

An idler or quadrant gear is hung from 
a yoke on the long pinion and transmits 
its movement to a conical nest of gears 
on the second shaft of the gear box. The 
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rests normally in a recess turned in 
the gears, there being such a recess be 


tween each pair of gears. From the third 
haft t10n 1S to the lead 
rew \s there are three gears on the 
iird shaft and three positions of the slid 
ng key necessary, therefore three positive 


m¢ transmitted 


positions of the knob which actuates the 
sliding key are This is pro- 
vided for by havingsthree depressions into 
which a ball, backed up by a compression 
spring, is forced. This holds the knob and 
sliding key frictionally, thus preventing its 


working except when the knob is turned 


necessary. 


by the operator 

With this arrangement of three simply 
operated devices, a knob, a push pin and 
a lever, forty’ changes of threads and 
feeds are,obtainable without changing a 
gear e 

The head cone is locked to the spindle 
by a spring-actuated pin in the face gear 
The rack pinion can be withdrawn when 
threads are being chased, and the apron 
feed reverse is made non-interfering with 
lead-screw half-nut, so that the rod 
and feeds can not be both en- 
gaged at the same time. The compound- 
cross-feed screws have dials 
graduated in thousandths, and the car- 
riage has a chasing dial connecting with 
the lead screw so that the operator may 
the starting and subse- 
reversing 


the 
screw 


rest and 


engage instantly 


quent cuts on screws without 
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Turret Lock Nut 


halftone illustrates this lock nut 


As shown, the turret nut is pro- 


The 
clearly. 
or more adjusting holes, 
stud on which the 
two slots 


vided with six 
and the bolts or 


at its end one or 


nut is 
to be used has 
which give fine increments of adjustment 
of from 6 to 24 steps per revolution; for 
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TURRET OCK NUT 

example, in the case of the I-inch nut with 
two slots at the end of the bolt, the move- 
ment from hole to hole in the nut gives 
an adjustment of 0.005 inch. It is obvious 
that as the slot at the end of the bolt is 
series of 
to locate 
slot 


always in view as well as the 
holes in the nut itself, it is easy 
the holes in alinementwith the 
put the split pin in place,-while in.the case 


and 
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bi IS-INCH LATHE WITH ¢ 


quadrant or tumbler gear is controlled by 
the small lever with engaging pin shown 
in front of the gear box in Fig. 1. From 
the second shaft in the gear box motion 
to the shaft 
gears of various 
loosely mounted, any one of which may be 
the shaft 
sliding key which is operated by a con- 
trolling knob shown at the right of the 
box the The knob 
shaft has at its lower end a gear pinion 


is transmitted third upon 


which three sizes are 


connected with by means of a 


gear and near top 
with a_ cylindrical 
formed on of the 


which carries the sliding kev 


This pinion engages 
rack 
sha ft 


internal 


This 


the end 


ICK CHANGE GEAR Fi¢ 


the lathe, 


counter- 


the countershaft or 
which admits of running both 
shaft pulleys in one direction, giving (with 
the back gears) 16 spindle speeds. 

Fig. 2 rear view of a double 
back gear by the 
firm and applied by them to their 
larger lathes. Either of the large gears 
on the quill can be thrown into engage- 
ment by the yoke, which is mounted on 
the front end of which an op 
It is thus un- 


stopping 


shows a 
device manufactured 


Same 


a shaft te 
erating lever is attached. 
necessary for the operator to go behind 
the lathe to throw the back gears into or 
ot 


out engagement 














BACK GEAR 


2, REAR VIEW OF DOUBLI 


of the castle nut, the hole which is drilled 
through the bolt is, of course, hidden from 
view by the nut. The slot cut in the end 
of the bolt is of sufficient length to allow 
a movement of the nut equal to half the 
diameter of the belt. The nut is threaded 
only through the body proper, that portion 
of the hole extending through, the turret 
being relieved or bored out slightly larger 
than the outside diameter of the thread of 
the bolt to overcome any 
tendency which might possibly occur for 
the to the slot in the screw 
slightly when run on to place and so cause 
the sides of the slot to grip the pin. When 


This is done 


nut close 
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tightening the nut a-screwdriver may be 
inserted in the slot to prevent the bolt 
from turning. This nut is made in stand 
ard sizes from inch to 2 inches by the 
Turret Lock Nut and Bolt 

Clements Inn, Strand, London, Eng 


Company, 


land. Inquiries may be addressed to E 
Tilston, care of Marwick, Mitchell & Co., 
79 Wall street, New York City 


A Single Phase Motor 


\n automatic single-phase repulsion !m- 
duction motor has recently been placed 
on the market by the Bell Electric Motor 
Company. of Garwood, N. J Fig. 1 
shows the general features of a 15 hors¢ 
power size; Fig. 2 shows the rotor and 


commutator; Fig. 3 the brush holders and 


brushes, and Fig. 4 the short-circuiting 
egments. No condensers, phase splitters 
compensators are required 














FIG I BELL SINGLE-PHASE MOTOR 

















FIG. 2. ROTOR OF BELL SINGLE-PHASE MOTOR 
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juickly, do not take an excessive starting 
urrent and will self-start when current 

is resupplied afte shutdown 
hey are made in sizes from % to 15 
horsepower and for all standard voltages 

Some New Tool Holders 

Western Tool and Manufacturing 
aul Springheld, Ohio, has added 
considerabl its line of tool holders, the 
most striking of which is shown 1n 
Fig type is used only for heavy 
| tools. The holder is in two pieces, clamp 
ing the cutter between them with the yoke 
FI ¢. SHORT-CIRCUITING BRUSHES OF SIN hown Che serrated edge of the cutter 


GLE-PHASE MOTOI , ; 
ind lower half of holder prevent any end 





When starting, the line current ente! ship of cutter Che turret tool post, shown 
both stator and rotor and brings the n Fig. 2, has an angle bracket which 
nfotor up to nearly normal speed; thet lamps to the tool blotk of the lathe and 
the short-circuiting segments fl yutward I nts Is to the worl 
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and short-circuit the bars of the con a\ lesired [his is made in sev 
mutator and the motor runs as a true in ral sizes to hold regular tools in each 
; . 
duction motor. The automatic short-ci1 positior 
cuiting device is very simple, as shown They have also developed a line of off 
by Fig. 4 et or two-way tool holders, those of the 


It consists of four copper segments cat lifferent styles being shown in Fig. 3. The 
ried on a suitable holder and held toward last is double-ended to give either right 


At a suitable, and 
14 


centrifugal force f holder at each end 


the center by springs yr left-hand and still retain the small size 


predetermined, speed 
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Fit 2. A TURRET TOOL POS " 2 YPES OF 2-WAY TOOL HOLDERS 
overpowers these springs, the segments In Fig. 4 are two styles of holders for 
fly outward, to position of contact with erinding tools { inserted holders The 
the bars of the commutator and the com tools are clamped to these holders against 


mutator is short-circuited, giving in effect the proper angle and by moving past the 


1 squirrel-cage rotor. In Fig. 4 the upper grinding wheel they are ground as de 


segment is shown in short-circuiting po red without further gaging \ new 
sition. This entire device enters a bored lamp-lathe dog i hown in Fig. § in 
recess in the outer end of the commutator hich t tail grow ut of one corner 

These motors will start under full load tead of tl isual placé As shown, it 


, ; , ; : . 
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A GAGE, A DOG 


work another jaw is slipped into the bot- 
tom of the opening to bring the work 
nearer’ central. The use of the portable 
vise stands made by this company has 
developed a need for a small anvil to be 
used in connection with the vise on these 
stands. This has led to the designing of 
the bench or vise anvil, shown in Fig. 6, 
which is large enough to be of real use at 
all times, as it weighs 25 pounds 


' 
New Core Compound 

The S. Obermayer Company, of Cincin 
nati, O., has developed a compound for 
mixing or bonding the core sand in such 
a way as to hold it to shape and at the 
Same time to come out of the casting 
very readily, leaving it clean and much 
easier on tools. It is intended specially for 
automobile cylinders and is known as 


Esso Core Gum 
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Slotting and Milling Fixtures 


By U. STEINER 

In the accompanying illustrations are 
shown some fixtures which are in use in 
the shop of the Landis Tool Company, 
Waynesboro, Penn. The small pieces ma- 
chined in these fixtures usually come in 
large lots, inasmuch as several are needed 
in one machine. Some time ago one lot of 
1000 similar pieces for stationary back 
rests went through the milling de- 
partment. 

In describing these fixtures we will 
first consider one for keyseating the bush- 
ings, shown in Fig, 1, These bushings, 
two of which are shown at the side of 
the fixture, one without the keyways and 
one finished, are made of 20-carbon steel. 
Four of these are required for each ma- 
chine. The plunger described in connec- 
tion with the jig in Fig. 4 has one end 
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biG I FIXTURE FOR CUTTING 


KEYWAYS 


IN 


COLLARS 


LITTING BRACKETS 


milled to inch in thickness. This end 
engages with the keyway in the bushings, 
Fig. 1, which are pressed into the gears. 
The spindle passing through these bush- 
ings has holes for the reception of the 
plungers and also a slot for the operating 
rod—another detail of the 4-speed geared 
headstock. Reference to the fixture, Fig. 
I, shows it to be made up mainly of two 
parts; A indicating the top or revolving 
part and B the base. This revolving piece 
is machined at the bottom and fits into the 
base. It is held in position by the clamps 
shown. The pin G reaches through the 
flange and engages in holes in the base. 
This is, for correctly spacing,the keyways. 
A handle is fastened to the pin to fa- 
cilitate removing and replacing the pin 
which is straight and nicely fitted. The 
fixture is shown loaded, the bushings being 
held down by the ring clamp D. The 
slots cored in the side of part 4 make 
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it convenient to remove the bushings. 
The base has a tongue, shown at E which 
properly locates the device on the key- 
seater. 

The fixture in Fig. 2 is for sawing the 
plunger brackets, which are of cast iron 
and form part of the stationary back rest. 
A plunger from which the bracket de- 
rives its name fits into the bracket and 
the slots in the latter in connection with 
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Bushing 


Plunger 
American Machinist, N.Y. 
FIG. 3. INDEXING BUSHING AND PLUNGER 
binding screws permit clamping of the 
plunger. This fixture is also composed 
mainly of two parts and operates on the 
revolving principle, as in the case of the 


fixture in Fig. 1. The top member, as 
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put on the arbor and after one is slotted 
the clamps are loosened leaving the top 
free to be turned half way around to 
allow the other end to be split. 

The fixture for milling the plungers 
referred to is shown in Fig. 4. These 
plungers are used in the 4-speed geared 
headstocks, four being required for each 
machine. The material is tool steel hard- 
ened and ground. 
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FIG.5 Work Holder 


OF M 


DETAILS 


First, the plungers are turned and one 
end drilled centered in the auto- 
matic department. The centering at the 
other end is done in a centering machine 
The milling fixture, Fig. 4, is next made 


and 
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for changing the position of the work. At 
each end of the fixture there is a headless 
screw with a jam nut, which act as stops, 
the screw ends coming in contact with 
the ends of the rack. Posts as shown in 
Fig. 6, are provided for the stops, these 
being pressed into the body from the 
under side, 
handle in either 
movement of the holders. 


It is evident that moving the 
direction will 
As 


cause a 
the in- 








Post Pivager 
FIG, 6 FIG.7 
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ILLING FIXTURES 


cluded angle of the plunger face is 80 
degrees, as in Fig. 7, the center line pass- 
ing through the V in the holders comes 
to rest at 40 degrees from the center line 


of the fixture. Moving the handle to the 


will be seen by referring to Fig. 2, has a_ use of. other extreme position will swing the 
circular flange, and in the under side of Reference to the halftone shows a body holder through exactly 100 degrees 

this are pressed two hardened-steel bush- of cast iron with four holes in a straight The shield shown at the front of the 
ings which are diametrically opposite each line and through which is cut a slot to fixture, Fig. 4, was removed before photo- 
other. In the lower part, or base of the make clamping possible by the five cap graphing. Or lamp also is removed 
fixture, is a hardened-steel plunger which screws shown in one of the views. Into show more clearly the holder. Had the 
is actuated by a spring; the object of this these holes are fitted the holders shown included angle of the plunger been go de- 

] 

















is to enable the to be indexed 


half way around 
Fig. 3 shows the indexing bushing and 


top part 


plunger. Stops are provided to take the 
thrust of the work at end the 
other end is fitted with a clamp shown at 
F, Fig. 2. The length of the saw cut is 
the same at each end of the bracket and, 


one and 


therefore, the stops are so located as to 
match the castings where the slot com- 


mences. Two saws properly spaced are 





The 
ends of these holders which project into 
have gear teeth and behind the 


more clearly by the drawing, Fig. 5 


the fixture 
front plates, which are fastened by eight 
button-head screws, is concealed a double- 
edged rack which slides in a slot and the 
teeth on the inner edge of which engage 
with the gear teeth on the holders. The 
teeth on the front of the rack mesh with 
those of a gear 
shown, is fitted with 


segment G, which, as 


a handle that is used 
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A Process for Hardening Copper 





By H. D. CHAPMAN 


lake 2 pounds of alum and 8 ounces 
of arsenic for every 40 pounds of copper 
After mixing the alum and arsenic to 
gether, melt the copper in a crucible, then 
mix the alum and arsenic in with the cop- 
per, by stirring it well. After stirring for 
about five minutes, the copper is ready to 
pour 

Copper treated in this way is of great 
density, toughness and hardness and it 
may be melted a number of times and 
rolled or drawn without injury 


Forthcoming Meetings 


The Foundry and Manufacturers’ Supply 
Association, convention Cincinnati Ohio 
week of May 17 

National Association of Manufacturers 


fourteenth annual meeting, Waldorf Astorla 
hotel New York City, May 17; George 8S 
Boudinot, secretary 170 Broadway New 


York ¢ ity 

American Foundrymen’s Association con 
vention, Cincinnati, Ohio, May 18-20, head 
quarters Hotel Sinton Richard Moldenke 
secretary, Watchung, N. J 

National Machine Tool Builders’ Associa 
tion, spring meeting, May 25, 26, Milwaukee 
Wis., headquarters, Plankington house Pr. E 
Montanus, secretary, Springfield, Ohio 

American Hardware Manufacturers \s 
sociation joint convention with Northern 


Hardware Jobbers Association, VDittsburg 
enn June 9-11, headquarters, Hotel Schen 
ley I I). Mitchell, secretary, 309 Broad 


way, New York City 


Railway Master Mechanics Association 
innual convention, June 16-18, Atlantic City 
N J Jos W Taylor secretary, Old Colony 


building, Chicago, I] 

Master Car Builders Association, annua 
convention, June 21-23, Atlantic City, N. J 
fos. W. Taylor, secretary, Old Coloncy build 
ing, Chicago, II 

American Society of Testing Materials, an 
nual meeting, June 29, Atlantie City, N. J 
idgar Marburg, secretary, University of Penn 
sylvania, Philadelphia, Penn 





Business Items 





Wm, J. Smith Co., New Haven, Conn., has 
appointed Vickers Sons & Maxim, Ltd., 32 
Victoria street, London, 8S. W., England, as sole 
agents for the one-lock adjustable reamers 
in Great Britain, France, Belgium, Germany 
and Austria. The Pittsburg branch of Chas 
A Schieren Company, New York City, has been 
moved to 205 Wood street 


W. W. Slack, president, Gilman & Son, Ine., 
ti. K. Parkman, secretary, Gilman & Son, Inc 
Springfield, Vermont, and G. C. Parker, sales 
manager, William J. Smith Company, New 
Haven, Conn., have formed a partnership for 
the purpose of manufacturing and _ selling 
abrasive metal cutters, under the name of 
Slack Manufacturing Company, Springfield 
Vermont; all parties to retain their present 
positions with their respective companies 





Business Opportunities 


The Rocheste lt Bridge Compa ] 
build a ne plar 

The Vincenne Ind Paper Compan vill 
louble capacit of plant 

The Kir Paper Compat Kalamazoo. M 
is D dit ! i | ) 
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Dillman Bros., of Geneva, N. ¥ will erect 
a canning factory in Lyons, N. ¥ 

The Eastman Kodak Company Rochester, 
N. Y., will erect a three-story addition 

Ihe Witte [ron Works, Kansas City, Mo.. is 
erecting new foundry and pattern shop. 

It is reported the Speedwell Car Company 
plans enlarging its Dayton, Ohio, plant. 

The Brunswick Me. Electric Light and 
Power Company is building a new plant. 

lhe roundhouse of the Cobbs & Mitchell Co 
at Cadillac, Mich., was destroyed by fire 

rhe Detroit (Mich.) Seamless Tube Compan) 
is to build a branch plant at Welland, Ont. 

fhe Postum Cereal Company of Battle Creek, 
Mich., will build a plant at Windsor, Ont 

The Waterloo (lowa) Cement Tile Machine 
Company is building an addition to factory 

The MeMillan Lumber Company, Oshkosh, 
Wis., will erect a new sash and door factory 

The Saranac Machine Company, St. Joseph 


Mich., contemplates the erection of a new shop 


The Menasha (Wis Paper Company is to 
erect an additional pulp mill at Ladysmith, Wis 

[The Denver (Colo Lumber and Manufa 
turing Company will erect a sash and door factory 

The Moline (Ill Foundry Company is said 


to be considering plans for enlargement of piant 
Che Chesapeake & Ohio Railroad is considering 
the construction of new shops at Richmond, Va 
The Dake-American Steam Turbine Com 
pany, Grand Rapids, Mich., is erecting a new 
plant 
Davidson Bros., Sioux City, lowa, are putting 


in a new power plant, approximately 300 horse- 


rhe machine shop of Paquette & Co., Quebe 
Canada, was destroyed by fire Loss, about 
$100,000 

Che Salisbury Wheel and Manufacturing Com 
pany, Jamestown, N. Y., is to build an addition 
to plant 

The Chaliners-Detroit Motor Company, Detroit 
Mich., his awarded contract for the construction 
of plant. 

The Flint Mills, Fall River, Mass., will put 
up an additional mill to cost about $500,000 
it is said. 

fhe Southern stove Works, Evansville, Ind 
is to erect a new plant for which equipment will 
be needed. 

It is reported the Leader Iron Works, Decatur, 
Ill., is planning the erection of new machine shop 
and foundry. 

[The Fiat Automobile Company, New York, 
is to erect a plant here for the manufacture of 
iis automobiles. 


rhe W. F. Roth Machine Company, East 
St. Louis, Ill., will build an addition for general 
machine repairs, 

The Fisher Governor Company, Marshantown, 
lowa, has bought more land for the purpose of 
extending plant 

rhe shops of 


Railway at Fields, La., were destroyed by fire 


the Gulf, Sabine & Red River 


Same will be rebuilt. 

C. A. Dunham Company, Marshalltown, Iowa, 
manufacturing steam traps, etec., will build a 
new and larger plant 

rhe George H. Gilbert Manufacturing Com- 
pany, Gilbert vill Mass., will build an electric 
power plant at No. 4 mill. 

rhe | R. Patch Manufacturing Company 
Rutland, Vt manufacturing stone machinery 


ete s building a new shop 
Schram «& Sons Co., Oshkosh, Wis manu- 
facturing rockers, is building an addition and 

putting in new engine roo! 
he Ame an District Stear Company will 
1a new machine sh y additior it its plant 
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The Oakville Company, Oakville, Conn., 
manufacturing piano hardware and brass goods, 
will build a five-story addition. 


Michigan Buggy Company, Kalamazoo, Mich., 
is erecting an addition to plant Will put in 
new engine and other appliances 


The Washington (D. C.), Arlington & Falls 
Church Electric Railway Company has com- 
menced work on new shops at Lacey. 

The El Dorado (Kan.) Motor and Machine 
Company is building an addition to be used as 
a garage and repair shop for automobiles. 

Sprague & Hathaway, Lynn, Mass., are to 
establish a shoe factory in Mechanics Falls, 
Me., which will employ about 150 hands 


The Schantz Hardware Company, of Chap- 
paqua, N. Y., will move to Poughkeepsie, at 
which place a new plant is being erected. 

The Grand Trunk Pacific Railway has com- 
menced work on new shops and terminals near 
Winnipeg, Man hese will cost $5,000,000. 

Parlin & Orendorff, Canton, Ill., manufacturers 
of plows, is to install new equipment for forging, 
shearing and punching some time this summer. 

The Prest-O-Lite Company, of Indianapolis, 
making a pressed steel gas tank, will move to 
Omaha, Neb., where a new plant will be erected 

rhe Enterprise Foundry and Machine Works, 
Bristol, Tenn., is to erect a plant for the manu- 
facture of car wheels and general mine equipment 

rhe Ingersoll-Rand Company has let contract 
for the erection of new building at plant at 
Painted Post, N. Y., to be used for heavy machine 
sno; 

lhe Lackawanna Bridge Company, Buffalo 
N. Y., a recently organized concern, has pur- 
chased site in South Buffalo, on which tq build 
plant, 

\ new gas stove and steel range factory is to 
shortly be erected in Battle Creek, Mich Elec- 
tric power will be used P. C. De Voll is treasurer 


of the company, 


The Hill Manufacturing Company, Lewiston 
Me., making cotton goods, is erecting a six-story 
addition A 700 or 800 horsepower engine 
will be installed. 

The Nieuport Electric Manufacturing Com 
pany, of Suresnes, France, has decided to estab 
lish a factory in this country for the manufacture 
of its high tension magnetos. This plant will 
be located in Detroit, Mich. 


The Wisconsin Machinery and Manufacturing 
Company, Canal street and Muskego avenue 
Milwaukee, Wis., manufacturing engines for 
motor boats, cars, etc., is enlarging plant. 

Fire in the Pullman building, Rochester, N. Y., 
damaged paper-box factory of W. Buedinger 
& Son to the extent of $5,000. Pullman Manu- 
facturing Company, hardware specialties, $1,500; 
T. R. Baxendale, machinist, $1,500 

A. M. Powell, candy manufacturer, is erecting 
a ten-story building at Canal and Sullivan streets 
New York. Three Scotch boilers, three Erie- 
Ball engines, two ice machines wil) be installed 
Additional boiler and engine will probably be 
required. 

The Isthmian Canal Commission, Washing 
ten, D. C., will receive bids up to 10:30 a.m 
June 10, for valves, cocks, pipe fittings 
plumber’s furnaces, force cups, steel, brass 
copper, copper tubing, bolts, rivets, screws 
wire, taps, stocks and dies, wood-boring ma 
chine, drill chucks, ratchets, twist drills 
saws iammers, wrenches, tinner’s shears 
vises, carborundum wheels, flue expanders 
differential snatch and tackle blocks, pulleys 
elting, ete., as per Circular No. 511 

rhe American Die and Tool Company, Reading 
Penn., wants prices on following machine tools 
Warner & Swasey No. 3 hollow hexagonal turret 
lathe, Bardons & Oliver No. 9 turret lathe,37- 
inch capacity, code word “special cedar;"’ 18-inch 
by S-foot bed American improved screw-cutting 
engine lathe, ISxS Reade screw-cutting engine 
it he ‘6-inch Fellows gear shaper, two No, 























May 27, 1909 AMERICAN MACHINIST 863 


Thomas Gages and Gaging Methods 


Some of the Interesting and Novel Devices Which Are Used to 


Insure Accurate and Uniform Production in the Thomas Car 


EDITORIAL CORRESPONDENCE 




















[he gages and gaging methods in us ff it is inspected by the gages shown in and gives very good results when it comes 
in the shop of the Thomas Motor Com Fig. 1. A master shaft 1s laid in the cen to the final assembling 
pany, Buffalo, N. Y., are extremely inter- ter or crank-shaft bearings, and trom this 
esting in many ways, and show a deter the cam shafts are gaged. The gage on TestinG Positions or Cams 
mination to have the different parts made the end of the shaft 1s first put on a setting The locatie f the cams 6n 1 -_ 
so as to go together with as little fitting as gage, which has two plugs m the correct chaft js all j p t for correct timing 
possible One of the difficult parts of position, and the feeling point adjusted of the xpl in the mot i has 
fitting up the motor is in getting the two until the indicator hand is at zero on the probably been th pee ubie 
cam shafts into correct position with the scale above. Then the gage is put on the «han many re I'he et rr 
Ing the \ e the car ade 
eparatci ( f n the it, 1s 
SHOW - | ca xagon 
( teel ead 
pt ip 
I t wn 
i : is 
\ hexag ad 
] vhe \ 
i I a 
‘ \ 7 ? re 
Viti > t 4 ng ent, 
S¢ ght t ear ne 
4 { W le Tair 
\fter gaging all 
r hs ( ? " +t} } S 
: 
AC T é 
FIG. I. LINING UP THE CAM SHAI ror its that have the cams solid 
h t g c e, s } 
rank shaft so that the valves may operate end of the mastet ft at swung trom g evis ; 
nicely and correctly and to avoid all trou- one cam shaft to tl ther | the read g ' 
le with the meshing of the gears which ings noted. This show cact] womat r ft ¢ r 
drive the cam shafts At the high speed thousandths either ft 1s it \t 
these are run it takes only a very small same setting of the master shatt the tacing g s being 
variation in center distances to make a_ of the crank case its tested by the gage g é g ‘ 
badly running gear, and noise here is quite at the back, which rest ss-bar : " 9 rs, s 
noticeable of the i ‘ 9 \\ g G r S 
LocaTING CAM SHAFTS it is his shows just : ' : 
After the crank case is bored and faced be scraped to bring everything into line ms, mount n the small stand, form 

















FIG. 2 GAGING CAM-SHAFT KEYWAYS 
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FIG. 3. TESTING 
reference gages at all times and show 
whether the indicator has been bent or 
moved out of adjustment in any way. 

Setting the indicating levers on the 
master cams by pushing the whole base 
ip against the other so that the fingers 
tcuch the cam on each side, the indicator 
is then applied to each cam on this side 


the shaft and the indications noted. If 


the cams are all like the formers the 
pointers will stand at zero, but any varia 
tion will be shown, in thousandths of an 
inch, so that the exact correction can be 
made and no guesswork is indulged in 
lhe cam shaft is turned into the different 
positions being located by the squar« head, 
in the me wa \ the othe cam-shaft 
method 
fesTinG Error OF THREADS 

Considerable difficulty was experienced 
in getting threads to match in tapped hol 
and the suspicion that this was due to 
error in lead became a certainty when 
the truments shown in Figs. 4 to 6 
were put into commission \ good sized 
vernier caliper was fitted with V-shaped 
measuring points which would handle any 


threads desired, and the question of set 


them exactly 1 inch apart was met in 


ting 
a very interesting way. 

\ master or setting piece was built up 
of three pieces hardened and_ ground 
and had V-grooves turned in it, as 
shown in all three views The meas 
uring of thes grooves was accom 
plished by selecting two hardened-steel 


each, holding 


the 


balls that 
them 
and the C-clamp, and then measuring with 


measured 0.25 


in the grooves with cross-piece 


a ten-thousandth micrometer, as shown 
By working these grooves until the outside 
of the balls measured just 1% inches, gave 
the correct distance for setting of the 
points of the vernier 


The vernier is then set to these grooves. 
5, being supported on the 
ivoid the effects of heat, 
inch 


as shown 1n Fig 
Y blocks so as to 


and the points are set as nearly 1 


apart as the skill of the inspector permits. 
Then the taps to be measured are laid in 
V-blocks, as 


shown in Fig. 6, and any 


CAM LOCATION 


error in lead is easily determined. Pieces 
of threaded work from dies are tested in 
the same way and give the lead, which can 
be compared with the taps. 


\ Group or GAGEs 


In Fig. 7 is a very interesting group of 


gages used in inspecting some of the many 





ed 
=/> 


May 


1909. 


parts. A is for testing the location of 
opposite or double splining or keyways, 
which is rather common in this shop, and 
this shows, without doubt, whether they 
are in the right positions. At B is a sim- 
ilar gage for the contour of cams, except 
that it is hinged instead of being fitted on 
parallel pins. The permanent surface 
gages C and D are easily made and save 
and F are used in set- 
milling ma- 


time. Targets E 
ting work on planers 
chines, giving a means of readily setting 


and 


by bosses or openings and centering by 
the walls of the casting in much less time 
by scribing or measuring. These are used 
quite extensively and have much in their 
favor. The at F is surface 
gage on the other end, or it might be said 
the target was fastened to the back of the 


one also a 


surface 

At G are three pin‘limit gages which are 
very cheap to make and easy to handle 
They are simply hardened-steel pins driven 


gage. 


through a piece of tubing making them 
light to handle. 
to show the “go in” and “not go in” pins 
Next to them at Hf are a few limit gages 
for Woodruff keys, connected by a nurled 


They are marked so as 









































FIG. 4. TESTING TI 
FIG. 5. SETTING 
FIG. 6. TESTING 


1E MASTER 
THE 


PIECE 
VERNIER 
LEAD OF A CAP 
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handle and giving both the width and depth 
of the keyway. At / is a thickness gage . 

in the form of a disk, used to test the { 
ring grooves in the piston, their opposites 
being shown at A, which gage the rings 
themselves. The two grooves define the 


limits as to what are and what are not 


permissible in the variations of the rings 





\t J is a similar gage to that at 4, ex 





ept that this is for Woodruff keys and 
an, therefore, be made solid as the keys 
an be slipped in place and the ring put 

er them. This tests both the location 
nd the depth of keyways, as unless they 
re deep enough the ring will not go on at 
all. The group of gages at L are for ma 
‘hine-screw heads, so as to be sure the 


ounterbores are the right size and depth 





to make a good job and one that is pleas 





ing In appearance They are for all th 
kinds of heads used, those shown includ — - 
ing both fillister and countersunk At 








is a set of plain keyway gages, the limits 


being determined by the two ends of th S 

gage, and at N is still another set for a 

similar purpose other strips [Two of these points ar Figs. 9 al oO, the first for measuring 

shown in front of the gages. Each gage depth of cylinder to the bott t 
GAGING THE CYLINDER Bore has a ring ground to the exact size of compression space, and the ther tor get 

For measuring the bore of the cylinders the cylinder and when the gage is placed ting the | to the 

a very ingenious caliper or indicator has in the ring, the pointer rests at zero, in [hese are both w 

been devised and is illustrated in Fig. 8. the center of the scal Any variation in gages, depending 

There is one for each size evlinder, con either direction is shown in thousandths — spector’s finget 

sisting of a cylindrical head and a long’ by the pointer moving in the tube, con I g] t t “ 

tube through which the multiplying lever trolled by the actior f the measuring beings 

works across the scale at the end. These point in the head of the measuring gage 

measure on the three-point bearing sys These have proved very succt ful nad I t ' “ 

tem having two long bearing strips at show the variation in diamet t 

thirds and the measuring point in the cen- various points of I 

ter of the s1 ‘ 20 degrees from the we ther evlit r gac re s 




















FIG. 7. A GROUP OF GAGES 
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accuracy than might be imagined by those 
not accustomed to measuring in this way. 
The finger or thumb, moved across the 
end of a piece like this will at once de- 
tect the slightest difference in hight be- 
tween the two surfaces so that it makes 
a very sensitive gage. It is also gradu- 
ated in 64ths to show the variations that 
may exist 

Che other gage works in the same way, 
the small pin at the top resting on the 
flange of the cylinder and, if the bore is 
the right depth, being pressed into the 
small projection until it is just flush. Any 
variation in this is at once detected as in 
the other case. This is used in connection 
with the cylinder boring and is used to 
show the operator that his work is right. 
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FIG, Q. GAGE FOR COMPRESS 


FIG 10. CYLINDER 


CALIPER FOR CASTING WALLS 

In Fig. 11 is a simple pair of calipers to 
show the thickness of walls in a casting, 
a pipe or similar piece of material where 
it is not convenient to measure by the 
usual methods. It is simply a pair of ver 
substantial calipers with both legs or arms 
of the same length so as to give direct 
readings at the back end and make it 
easy to know the condition of the picce 
being examined 

Another use of the dial indicator 
shown in Fig. 12, where the mounting of 
the magneto is being tested for hight from 
its base on the surface plate. ‘The stand 
ard or reference block at the left is mad 
for three sizes, and after the magneto had 
been mounted, it is placed on the surface 
plate, the indicator set by the referene 
block, a steel collar slipped over to mag 
neto shaft to bring it to the same size 
the reference block and the hight of the 
two compared by moving the indicator 
from one to the other When they are 


alike it is known that the gearing from the 





REGISTERING CALIPER 


shaft to the magneto will run in perfect 


mesh with the pinion on the magneto shatt 


BALANCING A CRANK SHAFI 
[The balancing of a four- or six-throw 
rank shaft is not an easy job at best, but 
the way in which they are handled at the 
[homas plant makes it as easy as it seems 
possible to do. The balancing ways shown 
in Fig. 13 are first accurately leveled and 


the crank shaft laid on them, resting on 


its outer bearings The heavy side will, 
uurse, roll to the bottom [hen 1 


lancing instrument shown on the ben 
and also in place on the shaft, is put 
the end of the shaft with the weight down 
as showt his instrument is in perf 
balance in this position, and does not 
turb the balance of the crank shaft i 
least until the small cylindrical weight on 
he long rod is raised or moved away fron 
the cente1 [his immediately changes t] 
balance by throwing this weight away 
from the center and this is continued until 
he crank shaft is balanced in any position 
When this is accomplished, the position’ 


of the small weight on the scale is read, 














THE MAGNETO 
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and this gives the ounces that must be spoken in a way that showed Bertie that needed, had drilled in 50 so as t ive a 
removed from that side (which was the his was at some time destined to be in few for good measure, and he could not 
upper side in the first position) of the the same list. While Sammy told of his yet understand why he had been told to 
crank shaft. This is done by drilling pleasure in getting and training smart keep on drilling until he had at least 500 
small holes out of the hub or cylindrical boys Mr. Brown praised the shop and its holes drilled 

portion at the end of the crank shaft, the management. Altogether they had a fine He put the question up to Bertie and 
balancer knowing what amount of metal time and were all well satisfied with them- felt awed at the wonderful education pos 
is removed per inch of depth for different selves and with one another. The next sessed by a boy who had only been in the 


sized drills. This works out yery success- day Bertie began the work of skipping up shop two days yet who said with very 
fully in practice and gives the balancer the mechanical ladder, that is to say, “he little hesitation that he should have drilled 


more to work to than is often done, mak- accepted a situation” in Sammy’s shop 512 holes After being showed once 
ing it less of a cut-and-try proposition than His first work was to help a man who Bertie could figure the change gears for 
usual was doing a lot of laving out [This was screw cutting m any lathe in the sh p 


All of these gages have been designed nice, clean work. and work where it was One of the old men tried to catch him on 


by Messrs. Buxton and Haas as mentioned felt that his education might come into telling hom much could be lifted with a 


























in the previous article and thanks are also play. It did, for the man declared that crowbar in a given case and tried to 
due Miss Mimette Mead, the official ph )- Bertie could understand a blueprint as make a practical demonstration t show 
tographer of the place, for her painstaking well as he could, and read it much more that Bertie’s answer was wrong. He got 
assistance in securing many photographs quickly, and his knowledge of geometry the laugh from his fellow workmen, for 
showed him how to get at the laying out the demonstration proved Bertie’s figures 
Sammy’s Shop ~One of Sammy's | “YS that were quicker and often easier to be right ; 
; J than the ways the man was using. Of It was not long before Bertie could do 
Mistakes vurse, as the man did not have Bertie’s @"y of the common work that the other 
education, he had to do the work in his >oys were doing, anc he was used to fill 
By W. Ospornet wn slow way | ise he could not follow their places whenever one f them was 
Bertie’s det ' , uld not t 
Bertie Brown went through high school be sure that the new methods would give When the : . ' mn his 
up near the head of his class, and he might the proper results until he had tried bot vork, | eo 7 oF © cm % 
have been clear at the head of it if he had ways. When |] aid out a lot of hol elp hit nd v there tor several weeks, 
at ot ' he was there for wa 
- a a ‘yf , ths va fe he is 
¢ f but he ke blue 
t do such a bad job, for 
and erstands 
+] wilt ae 1 Ee te 
‘ t ? T 5 
} — = T} 
1¢ + ¢ } +} } not S 
1 ‘ P 
llow t I , \ 
t VOTK 
ae heen nut at WW! Mike was 
ran it for several . It is true t haa 
pl t 1 easiest work w picked t 
far } ¢ +43 ewe + be llow ; : 
ah nor that _ - 
Ve 12 N ( HI ANKSH + ' } } iar 
VW enever r)\ £ *#h, men wer te ng 
wanted to be very badly [hat 1s what by both methods and got the same loca- an outsider about the shop he told of how 
everybody said who knew anything about tions each way he felt confident that in Bertie was getting along, and Bertie got 
the matter, for Bertie was smart, and he that case both methods were right; still, to have reputation among the town 
came from smart people. Long before he when a new case came up he feared to folks of being a coming genius All of 
had graduated a place was waiting for use an unfamiliar method Experience this did not change Bertie. He was a 
him in Sammy’s shop, and Sammy felt had proved to him that it cost less to be nice boy. with good manners, and was 
honored to have such a boy come sure of his work than it did to fix it after well liked. and he knew that he was asso- 
Bertie took a few weeks’ vacation to it had left his hands and been done wrong. ciating in the shop with men and boys who 
rest up after graduation, and then one The fact that he had done the laying out did not ! the advantage of the educa 
day he and his father came down to the quickly would not be taken by Sammy as _ tion which he had received, and who were 
shop. Sammy showed them around, intro- any excuse if it was done wrong. While not naturally as smart as he was. If he 
duced them to the men, congratulated he was afraid to make use of Bertie’s was doing unu sual things it was only to 
Jertie on having finished school and told knowledge because it was not familiar to be expected, and he did not deserve anv 
him what a grand thing it was to be able him, yet he respected it The boy, who especial credit for doing them 
to serve the world through a knowledge had been given a piece of 2-inch pipe t Time passes quickly, and it does not 
of mechanics. The names of James Watt, drill full of '&-inch holes with directions take long for three vears to roll by. Three 


T = ° ° . ‘ * * ss 
ulton, Howe, and Andrew Carnegie were to drill in twice as many as would be vears put hov where he calls himself a 








86S 


and Bertie had reached that 
At the end of his time it was up 


machinist, 
dignity. 

to a boy to decide whether he wanted to 
go or stay, and about an equal number de- 
cided each If a boy stayed he had 
steady work in his home town, but it took 
added the 


full machinists’ wages. 


way 


before he got 
If he left he had 


him some time 
to go into strange surroundings, but some 
had at once gotten jobs that paid 
them better than the highest wages paid 
the This 


was exceptional, and there was generally 


bovs 


to machinists in home town 


some drawback to these jobs, such as an 
undesirable location, or disagreeable work 
Bertie decided to felt that 


his opportunities were limited in this shop, 


leave He 


for it was a small one, and even Sammy 


himself did not get a salary that was large 


enough to cause him any trouble in spend 

ing it 

rather encouraged him in the 

ippreciated the fact that Berti 
and for that had 


ipportunities that no other boy 


Sammy 
1dea, He 
was smart, reason he 
given him 
ceived. For all of that, when 


had ever I 


a regular ma 


it came to keeping him as 

chinist Sammy did not know what to do 
with him. Bertie was an awfully good 
boy, but now Sammy had to think of him 
as a man, for Bertie showed very plainly 
that with his time served he believed that 
he was a man and expected to be treated 
as one. 

With a nice letter of recommendation, 
nice manners and lots of self-confidence 
it was not any trouble for Bertie to find 
another place to work He had mors 


wished to 
The 


working for a large, well known 


trouble in deciding where he 


work than in finding a place first 
place WwW: 
company 


He was 


and it was 


work 
that he 
In Sammy's shop when 
did 


information 


lathe and some 


given a 


evidently supposed 


would go ahead 


ever he found anything that he not 


understand he asked for 
Perhaps he asked the foreman, 


he asked one of the 


or T . h ns 
) peri ip 


men In either case 


he generally got the information, or els 
was told where he could get it In this 
case he asked the man at a neighboring 
machine but did not get_any friendly ri 
sponsc From the blank look that the 
man gave him Bertie was not sure that 


the man understood English, although | 
did not look like a foreigner 

He tried another man. “If vou want t 
work here you better not let the boss cate! 
you away trom your machine.” was thi 
reply he got It w information, but 1 
of the kind that he wanted His start 
seemed to be a poor one, and after stay 
ing two days he went to look for some 


thing else, and did not even go back and 


tr t get pay for the two davs 
\t the next place he could not feel that 
the boss neglected him The fact of the 


matter was that the boss gave him entirel 


too much attention, and gave him so man 


how things shor 


directions as to 


done, and pointed out so manv details that 
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did not please him that Bertie was very 
uncomfortable. When Saturday night 
came this same foreman came around and 
said: “Young man, that you can't 
do our work. We want good machinists 
and [ would not call you even a good 
If we have any work that 


I see 


handy man. 
you are good at let me know and I will 
try you at it, otherwise I will have to let 
you go.” 

Bertie 
heard rightly. 


hardly be sure that he 


He had 


while he 


could 
seen incompetent 


men discharged worked in 
Sammy's shop, but had never considered 
the possibility of such a thing coming to 
him 

Following along after these experiences 
Bertie had several very disagreeable ones. 
At on place h 


and the man in charge wanted him to take 


hired out as a lathe hand, 
and keep up the job of an expert 
The work for a line 
which was entirely new to 
the 
Bertie to start in 


the plac 


who was sick. was 


f machinery 
him and when man learned that he 
would not allow 


[he man at another place wanted a floor 


man Bertie had done some floor work 
and thought that he might make one in 
a floor gang. When he found that the 


floor gang had to set up and test engines, 
and that 1t consisted of one man and such 


laboring help as was necessary to lift and 


tug, and that if he took the job he would 
be the one man, he did not take it 

\t one place they needed an extra man 
in the drafting department and he tried 
his hand there His education was not 
enough to make him of use where calcu- 
lations were to be made and his skill of 
hand was not so trained that he could 
hold his own even with the tracer. He 


did help to make a lot of blueprints, but 


t 


that was a boy’s work and carried a boy's 


pay with it, and his pride would not let 
him stay 

Bertie began to think that there were a 
lot of narrow, close-fisted employers in 


the world who thought only of getting 


+ 


a man and working him hard to get out 


f him all that was in him, and that there 


were a lot of workmen who were only con 


cerned in holding their 
He did not realize that 


own iobs 


a shop is buving 


either skill or education, and that he did 
not have enough of either to make him 
desirable. He knew a little bit about quite 

lot of thine nd he had been quick to 
learn, but when results were to be given 


in return for pay he could not deliver the 


goods 

He did get jobs, any number of them, 
nd he did not get “fired” from most of 
them, although he did get more of that 


unpleasant experience than manv men re- 


ceive in a lifetime. In the places where 
, 
he received and where the 


good 
such that 
something always happened 
that he 
was so far outclassed that he quit before 


wages 
onditions wert he would have 
Tike d to stay 
Sometimes he 


oO prevent it saw 


anvthing had a chance to happen: 


“laid off :” 


some 


times he got sometimes he was 
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advised to go elsewhere where he “would 
have broader opportunities to develop;” 
sometimes he just discharged and 
told that he did not suit them. 

In the places where he was allowed to 
Some of 


was 


stay he did not want to stay. 
them paid him a rate that was but very 
little better than laborers’ wages; one 
place was night work and every night in 
the week; another one was repairing 
where a man had to work under very dirty 
and disagreeable and often dangerous 
conditions, and to work all sorts of irregu- 
lar hours without any regard to his own 
plans or desires; at another one the fore 
man was a rough and profane man who 
used language that no self-respecting man 
would submit to having applied to himself. 

He stayed for some time in one place. 
When he applied for a job he did not 
make any claims for skill but said that 
he was willing to do his best at ahything 
The job was a plain one, but this shop 
was rigged up for it in an unusual way, 
and the foreman very carefully went over 
the work with him step by step. The rate 
receited not a high one, 
explained that it 


which he was 


but it was would bi 
increased as his proficiency increased. H¢ 
did his best and in a short time the rat 
was. changed. Several times it 


changed until he was getting full machin 


Was 


ists’ rate 

\s time went on this doing the same 
thing over and over every day became 
very monotonous. He asked for 
and was told that they could not afford 


a change 


to change him The foreman was very 
frank about it. 

“T am careful with a man when I first 
put him to work. It doesn’t so much 


matter if he is not very quick to catch 
on if he is only a stayer when he does 
The knowledge that they will 
get the high rate when they get the speed 


t 
oO! 


ce get it 


helps to keep them interested, and you sex 


that I have a nice lot of men. Some of 
them have run the same machine for 
years.” 


Bertie saw very little chance for a di 
sirable future in this place, although h 
was very unsettled as to his own futur: 


The 


when he first began his life in shop work 


future which he had dreamed about 
he now knew had been an unreality, and 
he had 
He restless and 
some of his friends said, “ambitious,” but 
not striving for any definite end 


nothing substantial in its plac 


was dissatisfied, or as 
he was 

One day this foreman brought Bertie an 
advertisement. A school, or small college, 
wanted a man to take charge of the shop- 
work department. 3ertie answered it 
He found that the pay was small, but as 
the position was one that gave him som 
standing he took it 

Sammy has followed Bertie’s career a 
least in part, and he is not proud of his 
share in it. He 
that if he takes in 
smart boys they will have to learn things 


the c 


own has made up his 


mind any more extra 


just as thoroughly as ymmon chap. 
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and will not be let skip the common 
things while doing it either. Any boy that 
is too smart to stand that, he will advise 


to go to college and stay there until he 


has education to sell that 1s worth 
If such a boy should happen around and 


while 


take Sammy’s advice it is to be hoped 
that he will not get his shop experience 
under Bertie, for if he does his ideas as 


to regular shop conditions may not be 


such as to flatter the sl ps 


New British High Speed Steels 


EDITORIAL CORRESPONDENCE 


interest in the 
well to add, 


page 550, 


In view of the 
] igh speed steels, it may be 
to the. articles appearing on 


some further details as to workshop and 
similar tests 
& Co., 


Stag 


I visited the firm of Edgar Alle 
Ltd., Sheffield, 
brand of steel at 


and saw their new 


work, drilling, turning 
shown 
This 


does not, however, quite apply to the turn 


and milling [he tools used were 


in ordinary workshop conditions 


ing tests, the jobs for which were ob 
viously kept for demonstration purposes 
| instance large steel casting 20 
inches diameter in the part machined, 
containing 0.45 per cent. carbon and hav 
ing some very hard spots, was shown 


with the newer steel turning at the rate 


of 50 feet per minute, the cut being 3% inch 
We p with a g-inch fee \ 14-inch 
square tool was employed [ was in 


hold 


from 15 to 20 minutes without ré 


formed that this tool will usually 


up for 


grinding. It may be worth while to add 
{ the cut takes 28 horsepower Che 


Lund, Felling 


driven by a \ 


Noble & 


was electrically 


lathe, made by 
on lyne, 


riable-speed motor 


In a smaller lathe a shaft, 7 inches 
diameter, ind containing 0.00 pert cent 
carbon, was run at 115 feet per minute. Thx 


9/64 inch deep with a 1/26-incl 


feed. I saw 18 inches of this turned \ 


slip, 


‘ut 5/32 inch deep caused the belt to 


but the firm states that this cut is usually 


undertaken and that the new Stag brand 


of steel tool will cut a length of 50 inches 


without needing to be reground The 
lathe on which this test was undertaker 
was one of the first made by the firm 
tamed above for high-speed steels lr} 

speeds were measured by cutmet 


larger diameter 
Next a steel bar 
taining 0.55 per cent 
der the drill 
nealed \ 13 
lutions per minute and with 


2 inches thick and 


f wn 


carbon was pu 


press, the bar being an 
16-inch twist drill was run 


at 000 Tevo 


feed of 10 inches This passed right 
through the slab at full feed. A 10-hors« 
power motor is required for driving. | 


saw nine holes drilled at this rate with 


out any material effect on 
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was told that 


without 


\s 


newer 


the 


shown 


point 


steel 


regrinding 


The 


of ordinary 
Saws 
Té 


al 


*h blank 
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(three 
out 

5 inches 
runs if 


minut 


ters erore 
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water-harden 
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iardening 2200 


nd is i 


sir-hard 
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time 
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regards 
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being 


higl 


bla 
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tting 
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hardening, but 
if mecessary 
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~ p I wel 
2 inches 
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per revolut n 
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m work 
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fail instantly 


without regrind1 
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A New Transmission Dynamometer | 


A Compact, Rigid, Coupling-like Instrument That Can Be Used for 
Either Rotation of the Shaft and Can Be Read at a Distance 





B Y WM. H. KENERSON 


I have received from time to time many object the attached arm shown in the 


requests for a simple transmission dyna- 
mometer, and have often felt the need of 
one which would be more generally ap- 
plicable than those now in use. These 
continued requests, together with the re- 
quirements of a definite problem whose 
solution demanded a rigid transmission 
dynamometer in the form of a coupling, 
led to the design and construction of the 
instrument described below. The accom 
panying illustrations show the construction 
of the dynamometer and its method of 








view, Fig. 1, of the assembled instrument. 
In the ring is an annular cavity covered 
by a thin, flexible copper diaphragm D, 
against which the ball race of one of the 
thrust bearings presses. The edge of this 
ball race is slightly chamfered to allow 
some motion to the diaphragm. The cav 
ity is filled with a fluid, such as oil, and 
connected by means of a tube to a gage 
The oil pressure measured by the gage is 
proportional to the pressure between the 
thrust-bearings, which in turn is propor 
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; mat tional to the torque 
FIG. 2. TRANSMISSION DYNAMOMETER SHOWN 


application and use. In Figs. 2 and 4 the 


corresponding parts of the dynamometer IN SECTION The instrument may be calibrated in the 
are given the same letters and are referred ’ ; torsion-testing machine, or by means of 
to in the text parallel to the stud about which the latch a sensitive friction brake. Fig. 6 is an 

Che couplings .1 and B, each keyed to turns. For either direction of rotation of actual calibration curve for a small instru 
its respective shaft, are held together the flange 4 the latches L. which are in’ ment, obtained by hanging standard 
loosely by the stud bolts ( [he holes in effect double bell-crank levers, will exert weights at proper distances from -the 
the flange A are larger than the studs C, a pressure on the disk G, tending to force shaft on a horizontal lever attached to th 
so that these studs have no part in trans- it axially along the hub of the coupling B, shaft, and reading the pressures indicated 











4 WM AN Vicnines] 
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Pik 3 TRANSMISSION DYNAMOMETER IN AUTOMOBILE PROPELLER SHAFT 30 HORSE- 
POWER AT 500 REVOLUTIONS PER MINUTE, WEIGHT 25 POUNDS 
































FIG. I. TRANSMISSION DYNAMOMETER FOR 
2-INCH SHAFI WEIGHT 00 POUNDS 
FIG, 4. TRANSMISSION DYNAMOMETER DISASSEMBLED TO SHOW CONSTRUCTION 
mitting power from one shaft to the other 
The power is transmitted from A to B and this pressure, it will be seen, is pri by the gage for the various torques shown 
through the agency of the latches L, four portional to the torque in the diagram. For ordinary purposes, 
Between the end-thrust ball, or roller, however, it is not necessary to calibrate 


of which are arranged around the circum 


ference of the flange B. These latches bearings \f M is held the stationary ring the instrument by actual trial, since com 
are mounted and are free to turn on the %» Which is the weighing member. O is a_ ptitations of the oil pressures for the vari 
studs FE. The two fingers of the latches thrust collar screwed on the hub of B, ous torques from the lengths of the lever 
engage the studs F on the flange A. On and P is its check nut, which is ordinarily arms and diaphragm area check very 
the ends of each latch are knife edges pinned to the hub when in position. The closely those thus obtained 

stationary member S, in the form of a It will be seen that the weighing means 


*Slightly condensed from the Journal of 
the American Society of Mechanical En : 
gineers from rotating by fastening t 


ring surrounding the shaft, is prevented is similar to that employed in the Emery 


» some fixed testing machine, which is recognized as 
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It will be pos 
steel 


being extremely accurate 
sible 


knife-edges on the levers, if desired, but 


to employ the Emery flexible 
this has been found in practice an unneces- 
sary refinement. 

[he construction makes the coupling as 
nearly rigid as materials will permit, the 
of the diaphragm being ex 
small. The of oil 
through the copper connecting pipe is that 


movement 
tremely only flow 
sufficient to alter the shape of the Bour 
don tube, if that be the form of gage em 
ployed. As soon as the normal position 
if this 
hence there can be no fluid friction. 


the is reached flow ceases, 


It is 
use as long and as 


gage 


possible, therefore, to 
small a tube as desired, without introduc 
ng error. Where the gage is placed at 
a distance above or below the coupling, 
correction should, of course, be made for 


the static head. 


Other means than the gage shown may 








FIG. 5. DYNAMOMETER IN A 
SHOP—SHAFT 3 IN‘ 

be employed to measure the fluid pres 
sure. Where extreme accuracy is desired 


it will be well to employ the weighing dé 


vice used with the Emery testing machine 


[he manograph has been used in this con 


nection to measure variations in 


the 


torque 


too rapid for indication by rdinary 


For example, the variat 


gage ions in 
torque in a single revolution of the shaft 
of a three-cylinder gasolene engine have 
been recorded with its aid 

Where the rate of rotation of the shaft 
is variable and it is desired to indicate th 
horsepower direct, the combination § of 
gage and tachometer shown in Fig. 7 is 
employed The hydraulic gage is con 
nected to the coupling described, its 
pointer, therefore, indicating torque he 
pointer of the tachometer shows the nun 
her of revolutions per minut feing a 
function of the revolutions per minute and 
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the torque, the horsepower will be indi upon the ar f the j ‘ the re 
cated by the intersection of the two point tive leneths f the ar f the itches /] 
ers and suitable curves on the dial is nd t] 1 eter of flange Its accur 
shewn Arrangements for recording or is dependent mainly on the degree of 
integrating the work done may also be at curacy of the means employed to measur 
tached to the coupling the fluid pressure, of which a number ot 
A summary of some of the more im forn ther than the usual pressure-gag« 
portant characteristics of the instrument are availabl 
follows h. The only power absorbed is the small 
a. The instrument is compact The ex- amount due to the friction of the ball, or 
ample shown in Figs. 3 and 4, which is de- roller, bearings, and this can be dete 
signed to transmit 30 horsepower at 500 mined from the pull of the retaining arn 


revolutions per minute is about 534 inches ] for 























unnecessary t make correction 
in diameter and weighs about 25 pounds 
That shown in Fig. § driving a 3-inch 
shaft is about 13 inches in diameter and i 
weighs about 160 pounds. ve 
b. It is as rigid as an ordinary flange - 
1; = 0f- 
coupling D 
c. It may be made in the form of & 35 -— 
coupling, and will then occupy about the A, 
same space as the usual flange coupling, or & 
a 
© 2 
o w 
$15 
= | 
5 tt 
0 2H fur 0 lOO 1280 iw Liw 20 cow om 
. Torque. lnc Poun 
FI ) RATION (¢ RVE }F 
R oA MOMETI 
i 
.s fas 
ay 
AMEN Macrnis? 
Seieios WY. 
Kos. 7, 
| 
i» AS 
LINE SHAFT IN MACHINI “ 
HES IN DIAMETI 4 
“g 
it mav be 1 the ror I ] = —————— 
} ] | } + 
which a pulley is mounte This forn < 
may be made in halves tor application t FIG. 7 {BI) N < e AN 
a continuous shaft HOMETER INDICATIN 
d. It will indicate 1 ther dire : — 
- * > n . » 
of rotation of the s tt ‘XD HORS 
c The torque may be read and 
corded or the work integrated t cor this wever, §s et > 5 sn 
siderable distance from the coupling s ( gligibl 
f The readings do not require ec _ t A ge parts re the 
tion tor differ { pe Is f rotati All | ller gs \ ’ 
parts containing oil stat \ 9 < t s 
ire unatlts ted \ \ t 11 Ss 1 g é Ss the 
Other parts ¢ | vic ffected 
centrifugal tion weig 9 rv t rat 
¢ It ’ v | ver S sitive ges t :" 
ccurat IT he s t lends tself ) S g T s 
verv easily te 1 f c f pli ts iv | . ‘ Kage 
cation and to varving degrees of sensitive entirely prevente 
Ness, SINnce the 7 pressure and henc« the Wirt! suit art 
sensitiveness of the instrument, depend workmanship, it ts there is 
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little likelihood of failure of 
the instrument It is 
ever, that the balls, or 
lightly loaded, might crush; 
stationary member, 


conceivable, how- 
rollers, although 
the diaphragm 
might shear; or the 
although bearing only its own weight and 


hub. Re 
possibilities, 


lubricated, might seize to the 


mote as are any of these 


should any or all of them occur, the 


worst that could happen would be the tear 
ing off of the oil pipe and retaining arm, 
would revolve as a solid 


when the whole 


any part of 
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An Interesting Grinding Job with 
Fixtures and Appliances 


A very unique job of internal grinding 
is shown in Fig. 1. This was done in the 
shops of the Heald Machine Company, 
Worcester, Mass., on r their in 


ternal grinders, and is the first case we 


one ofr! 


know of where this method has been used 


to finish the inside of a terra cotta tile 





May 27, 1900. 
designed and also shows the exhaust con- 


nection for taking the dust and 
grinding. 

Fig. 3 shows the 
up for grinding piston rings by the use 
of a magnetic chuck mounted on a suitable 
head and being revolved by an independ 
It will be noticed that 


away 


same machine rigged 


ent belt, as shown. 
a cord has been tied around the handle 
which controls the rotary movement of 
the grinding head so that the grinding 


wheel remains stationary. 








Fit I GRINDING A TILI 




















PIP 


EXHAUSTING FROM CRANK 


CASE 





























FI 3. GRINDING PISTON 
coupling in the coupling fail 
to drive the shaft because of its variation 


from the standard form, since, in addition 
to the driving latches employed to carry 
the load 

} 


connecting bolts may be employed as in 


normally, the same number of 


the ordinary coupling, which will still hold 
h 


e latches 


ether should t 
latches are 


the coupling tog 
fail 


Since, | wever, the se 


farther from the aft, they should, if 
prop rly nstructed, be less likely to fail 
than the connecting bolts usually em 


ployed 


RINGS Fi 


pipe. This was 8 inches in 


14 inches long, it being necessary to re 


move about % inch from the inside 


It was used for a special valve in con 


nection with the handling of acids, the 


outside of the plug being ground by the 


Norton Grinding Company on one of their 
machines. A soft wheel was used and the 


time taken on the piece shown was 9 


hours 

Fig. 2 shows one of these machines in 
the shop of a gasolene engine builder, be 
was 


ing used on the work for which it 


j GRINDING PISTONS 


4 


In Fig. 4 is still another adaptation of 


same machine, this kind being used 


the piston 


this 
for grinding the outside of 
[he same string is in evidence for keep 
ing the wheel in the same position, and a 
small table with the head .carrying and 
supporting the piston while being ground 
has been mounted over the regular table 
These show some of the uses, aside from 
those for which it was designed, that a 
machine of this kind can be put to 

a small view of one of these 
the Stearns Com- 


Fig. 5 1s 


machines at work in 











pany’s shop on one of four cylinders cast 
in one piece, as is being done at present 
by some of the automobile builders 
6 shows a very heavy fixture for holding 
cylinders to be ground, used by the Pre- 


7 a machine is equipped with a 
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air-cooled cylinders are cooled in 


‘| he 


grinding by the electric fan above the 
cylinder in addition to the exhaust taking 


away the dust and chips 


Fig. 10 is a unique outdoor wash room, 


in which the pipe shown comes from the 


waterjacket of the gas engine and is 


tapped at various points so that warm wa 











Industrial Education in Baltimore 


\ large meeting was recently held in 
Baltimore, in the interest of industrial 
education, under the auspices of the 
United Settlement Workers’ Associatio1 


Dr. Budiner, of Johns Hopkins University 


presided and Professor J. C. Monaghan, 











FOUR CYLINDERS (¢ 
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HOSE FIG. S&S HEAVY 





STOVEPIPE CONNECTION 











large armored hose for carrying away the 


exhaust from the valve openings and is a 
shows another case of exhaust outlet be 


cy linder itself 


9 illustrates a most consistent shop 





drawn off in the basins as 
taken by Mr 
Heald Company, 


ter can be 
shown This was Searle, 
expert ot thé 
their 
wash room with porcelain-lined basins and 
almost be called th 


of “open plumbing 


grinding 


in contrast wit! own extremely neat 


may latest example 


IO. OPEN-AIR WASH ROOM 


etary of the National Society for the 


notion of Industrial Education de 
livered the principal address 
His ddress dealt with many 


industrial education and 








he Manufacturing of United States 


AMERICAN MACHINIST 





1909. 


Money 


Methods in Uncle Sam's Finest Money Factory, the Philadelphia Mint, 
Where with Machinery of Extreme Accuracy, Bullion Is Turned into Coin 





EDITORIAL 


While all manufacturing has for its final 
object the making of money, the establish 
ments where money itself as a final pro- 
duct is actually manufactured are limited 
to but a few places in one country 
What is probably the finest 


located in 


any 
money factory 

Philadelphia, 
building 


in the world is 


where, in a magnificent, new 
equipped with all 


pliances, many millions of dollars worth 


modern minting ap 


of gold, silver and copper money are 
turned out every year 
Gold and silver coins of the United 








States Government are required to be go 


per cent. pure metal and Io per cent. cop 


lhe five-cent piece is 75 per 
The 


> 


alloy 


per 


cent. copper and 25 per cent. nickel 


ne-cent piece is OS per cent copper, 


cent. zinc, and 2% per cent. tin Phi 


pieces must contorm 


within a very narrow margin to the 


rd weight which is also set by the 


ernment There is a very slight margi 


plus or minus allowed, as it is, of c 
impossible to make all the pieces of ex 


al tly 


the correct weight This margin, 


however, is very small, and consequently 
the al 


requires very 


the turning out of money within 


lowed variation of weight 


accurate methods and continual weighing 
and checking throughout the process 

[he bullion, or crude metal, is received 
by the Mint 
weighing room, each deposit being kept 
It is next melted, 


officials in the deposit or 
separate until paid for. 
assayed and its exact value determined, 
and upon this value depends the price 
will the 
The weighing 1s 


which the Government de- 


positor for his bullion. 


pay 





I. THE MELTING ROOM 


done on a very large pair of balance 


scales, having a beam about 6 feet long and 
This 


con 


standing about 8 feet from the floor 


eos : 
scale 1s exceedingly accurate, and is 


stantly adjusted, and is capable of weigh 
ing anything from the one-hundredth part 
of an ounce up to almost 700 pounds. 
METALS 


THE SEPARATION OI 


Gold and 


in the same 


rHE 


silver usually occur in nature 
vein, and the 


this 


bullion deposits 
therefore, 


are often in form It is, 


necessary to separate these two metals and 


CORRESPONDENCE 


} 


also to refine them before they can be 


turned into coin. There are three well 
known methods of separation: The nitric- 
acid the sulphuric-acid process 
and the electrolytic process. The Phila- 
delphit Mint uses the nitric-acid process, 
which turns out gold between 997 and 
999 parts in a thousand fine. The Phila- 


delphia Mint also employs the electrolytic 


process, 


process to a small extent, but as this pro- 
cess requires bullion of a certain degree 
of fineness to work commercially, the use 
of the process is limited. 


a 


PHILADELPHIA MINT 


With the nitric-acid process the gold 
melted in cru 
cibles over a gas fire, and then granulated 
by dropping into water. This dropping of 
the metal into the breaks 
the metal up into irregular particles and 


and silver bullion is first 


molten water 
lumps which present a very great surface 
to the action of the acid. These granula 
tions which have been taken from the wa 
treated with nitric acid and the 
is kept hot and _ intermittently 
stirred for about 6 hours. The silver in 


the bullion is, of course, dissolved in the 


ter are 


solution 
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FIG. 2. THE 


acid, and the gold is left in the bottom oft 
the vessel in the shape of a brown powder 
with n 


Repeated treatments itric 


made to insure entire solution of the silver, 
ind after this the gold residue is washed 
and filtered through cotton cloths, then 
boiled with concentrated sulphuric acid; 


this final acid treatment to furtl 


serving 


insure the entire removal of the silver 
Finally, the gold particles are carefully 


washed, dried and melted, and 


into bars worth about $8000 each 


lhe silver nitrate which was forme 
the action of the nitric acid on the silver 


is treated with salt water, which precipi 


ites silver chloride in the form of a white 





BALANCE 


acid are 


- 
= 


_ 


=f, 





> 


ALES 


milky deposit [he silver chloride is 
washed several tim with water and 
finally treated with granulated zinc Ch 

zine reacts on the silver chloride, forming 
zinc chloride and metallic silver, which 
atter is then pressed into cakes in hy 

draulic presses, and these cakes are dried 
and melted Ch re then cast into bars 
the fineness of which is between 998 d 


99 parts 


The electrolytic process of ret the 


ning 


gold is simply a matter of gold plating, as 


bars of the bullion are hung in tanks con 
taining an acid solution and by the ac 


an electric current, the gold is de 


tion of 


posited on metal on the op 








THE 


METAL 


FIG. 4. 
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PUNCHING OUT THE BLANKS 
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ilver alloys are, as already stated, 900 
parts pure metal in 1000 of the alloy and 
if the bars are not of this proportion, they 
re remelted. The operation of assaying 
sample of the gold is accurate, but ther 
some difficulty encountered in assaying 
sample of the silver bars,-as the silver 
nd copper in the bars are liable to be 
of the 


streaked. This will cause one part 
ar to be finer than another part, th 
finer part being in the middle This ten 


dency to segregation, as it iS called, re- 
quires some skill on the part of the melter 





n mixing up his various grades of silver 
and copper to form a bar which will be 
just about goo parts fine in the center 
from which the metal coins ar 
punched 

Between each two processes in passin 
the metals through the mint, the produc 


of any one department is taken to what 1s 


called the transfer weigh room, and her 
in the presence of a representative of the 
superintendent and of the departments 1n 
volved, the metal is carefully and acct 





rately weighed, and the department which 
is turning out this product is credited with 


that much weight, while the department FIG. 6. UPSETTING MACHINES 
receiving it is charged up with an equal 

amount. The scale readings are carefully ROLLING roughing rolls and the others as the 
observed by the men of the various dé The gold and silver bars are now taken finishing rolls. The bars are passed a 
partments and they agree upon the read to the rolling room. Here the bars are large number of times through each one 
ings before the material is actually trans passed through two sets of rolls, the first of the rolls, being reduced more and more 
ferred being known as the breaking-down or _ in thickness and growing longer and wider 


r 
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with each The adjustment of the 


rolls is observed by means of a microm- 


pass. 


eter index on the machine, and these ma 
chines are also arranged so that they will 
immediately stop in case too great a thick- 
fed into the rolls, thus 
preventing the breaking of the machin 


ness of metal is 


to 


At this point it used to be the custom 


anneal the strips of metal which ars 
formed by rolling out the bars, but im 
provements have now been made in the 


process so that this annealing is not neces 


sary here 








FIG. 7 HANDLING THE BLANKS IN THE 


[HE PUNCHING 
The rolled strips of metal are next 
taken to the punching presses. Here the 
blank coins are punched from the strips 


as they pass through, and drop into 
underneath, the perforated strips being r« 


turned to the melter. Th 
are known as planchets. The rolled strips 


are made wide enouch to 


at a time in their width for 


metals, the number depending 
size of the coins. Half dollars are punched 
in a single row, dimes and quarters are 
cut in double and 


TOWS, pennies 


in triple rows 
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After this punching the metal blanks ar« 


very brittle, and it 1s next necessary to 
anneal them before any further work can 
be done upon them. The annealing 1s 


done in a gas-fired furnace having spiral 
guides in its interior and the furnace is 
slowly, thus traversing 
cold to the hot 


hot end 


rotate 
disks 
furnact From the 
a tank of 
sudden chilling would, 
steel blank, the rolled 


caused to 
the metal from the 
end of the 
the disks fall into water under 
neath. While the 
of course, harde1 


;] va lic] led . 
S1uiver and coppel CGLiskK ire anneaied \ 


VHITENIN ROOM 
this p s. At t annealing t 
= , 
lanks re tumbled in a weal icid s 
tion to bright them up, and next they 
ire sent to the selecting tables \t tl 
selecting tables t blanks having defects 
such as 1 re edges flattened de 
re picked « } Ww é wl ct 
high degree of skill rapidly picking t 
he defective blanl 
AUTOMATIC SORTING 
Probably the most important and cer 
tainly the most interesting part of an es 


tablishment manufacturing money comes 


next in the process. This is a room where 


877 
“44 


1 


re blanks are 


sorted out 


weighed and 
The 
as yet unstamped are fed 
from 


+ 
t 


automatically 


to their weight 


according 
coins which are 


to the machines through tubes, and 


the bottom of these tubes they are dropped 


one at a time into a small metal basket. 
\ccording to the weight of the blank, 
this basket drops down a proportionate 


blanks 


leading to 


drop from the 
different 


distance, and the 


isket into tubes, 


compartments, each compartment receiv- 


ing o1 those blanks having a weight be 
tween the predetermined weight limits 
dopted for that grade The grades rep 
esent those coins’ which re slightly 
eavier than the exact standard and those 
vhich are slightly light, but each within 
e limit of variation allowed by the Gov 


rnment, Outside of these, there are those 


which are too heavy and those which are 
oo light to be 


suitable for money. 


included in the classes 
The ma- 
chines operate to weigh 40 coins per min- 
doll ifs 


dollars and 


which are 
silver are being sorted 
‘ the accuracy is 
within a small part of a grain 


After this automatic sorting by weight, 


ll of the blanks are taken in their sepa- 
ite boxes to the adjusting room, and 
ere the blanks are each individually 
weighed on a very accurate balance, the 
veighing being done by women The 
heavy blanks are slightly filed to reduce 
heir weight to the proper standard and 
those t are t light are sent back to 
the n this department also the 
finished « s are finally brought back and 

weighed. in order to insure that the en 
re prod f the mint shall be within 

‘ 1] le standard 
UPSETTIN 

[he raised rim which app on United 

States for the purpose of protect 

ing the face of the metal, and the stamp 
ing thereon his raised edge is produced 

in what is known as the psetting ma 
chine [his machine, which receives the 
jlanks in tubes, rolls them between two 
erooves ina ct iple of circular plates, one 
plate 1 l g side of the other. This 
tation, which, of course, is done under 
nressure, raises a rim of metal around the 
lge of the blank coin After this the 
nks aré ealed i rotary annealing 
rnace, th ppe weak solution of 
Iphuri id to brighten them, this acid 
nt g given in small tumbling 

| process is termed whiten 

CTAMPIN 

! » is to transform the blanks 
ving sed edge to real coin by 
re t the Gov nent design 

| t t and the ck of the disk 
is work is done in a large room in 
vhich there are 25 coining presses. These 
oining presses are beautifully built pieces 
- machinery and their general appearance 


different from almost every other kind 








of press. The main frame is in the shape 
of a large oval, very heavily built and ex 
ceedingly rigid to withstand the great 
pressure required, which amounts to over 
150 tons for some pieces, in stamping the 
coins. The pressure is applied by means 
of a toggle joint operated from a cam. All 
the parts of the presses are kept brilliantly 
polished, and the appearance of this 
stamping room is impressive 

[he coins are fed by the operators into 

short tube on each press, and from the 
bottom of this tube a pair of fingers draws 
out one blank at a time, places it under 
the descending die, and holds it there 
while the impression is made. The one 
impression stamps both faces of the coin 
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coins than of the larger ones. The coin 
is forced up from the lower die after 
stamping and carried off to one side by 
the fingers already spoken of, which also 
deliver the blank coins to the press 
After stamping, the coins are passed 
cut from a hopper onto moving canvas 
belts, passing before skilled women opera- 
tors who inspect each individual coin as 
it passes by. After passing the first in 
spector, the coins are dropped down by the 
belt and automatically turned over and 
passed back the other side up before the 
second inspector, thus doing away with 
the necessity for turning the coins over 
by hand and in this way making it pos- 
sible to inspect a large number of coins 








ind furthermore squeezes the metal of the 


small raised rim out into the edges of th 


die, forming the so-called milling on the 
edge of the coin The raised rim which 
was on the blank is an aid in the perfect 


forming of this milling as it is produced 
simply by the squeezing of the excess of 
etal into the edges of the die itself, 
which, of course, is shaped to form the 


1 


milling It will be of interest to remark 
t the milling or reeding, as it is called, 
the edge of the coin is to prevent the 
in being filed off by persons wishing to 
btain precious metals in this manner, 
without visibly defacing the coin Phe 
stamping 1 ‘done ata speed of 8o to 100 


per minute, depending upon the denomina- 


tions, there being more of the smaller 


oS et GO RS eH 





FIG. 8. THE COINING ROOM 


ina Short time. There is also a test made 
for ringing; that is, the coins are dropped 
ne after another on a metal plate, and 
by the sound given out, the women who 
do this work detect whether or not the 


coin is sound mechanically 


on boards Thes 
ards are divided off into grooves with 
netal partitions, each groove being wide 
contain only a single row of 
ins of a given siz The operators 
hovel up the coins from the boxes com 
ing from the inspectors and pour them 


over these counting boards There is a 
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ridge at one end of the board only just 
as high as the thickness of one coin, and 
by tipping up the board, all the coins will 
slide off into the box underneath, except 
just enough to fill each row or groove 
in the board, being held in by the low 
ridges. Each coin is laid flat on its face, 
all the coins in any one groove touching 
each other. When the operator is assured 
that there is only one thickness of coin 
layer all over the board, he lifts a small 
lever which bends down a section of the 
upper part of the board about 6 inches 
wide, this section being attached to the 
main board by hinges. This tipping of the 
section of the board causes all the ex- 
tra coins above a certain line to be 


= 





dropped off into the box underneath, leay 
ing the counting board just exactly full 
of coins which will contain a large num 
ber of pieces at one time, say 500 or 1000, 
depending upon the denomination of the 
money, and this number of coins is 
dumped into a bag held by another opera 
tor. The counting of gold and also of 
silver dollars is done by hand by other 


operators 


MIXING 
It will be remembered that some of the 
coins made are slightly heavier than 
standard and others slightly lighter, but 
each within the allowable variation of 
weight as set by the Government. Some 
of the coins, after adjustment will be of 
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exactly the correct weight and, as already 
described, these coins of various weights 
have all been separated or sorted by the 
automatic weighing machines. In 
ing the coins through the process of mint- 


carry- 


ing, these different weight coins are all 
kept and known as the 
“standard,” the “light” and the “heavy.” 
As the deposits of gold, silver and other 
the mint are 


separate, are 


metals which are made in 


all charged against it and as every par 


FIG. Q 


ticle of metal passing through is weighed 


between each two stages in its progress, 
the final output in money must also check 


the end of the process, 
small al 


up in weight at 


there being, of course, a very 


lowance for absolutely unavoidable loss 
If shipments of money were made sepa- 


rately from the different weights of money 


coined, one shipment might contain all 
heavy coins and another all light coins; 
so in order that each shipment of coin 
from the mint shall be of the standard 
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weight for the value represented, a cer- 
tain number of coins of each weight, that 
is of any one denomination, are put by an 
operator into one of the large scales al 
ready described. A given number of coins 
of a certain denomination, if all of stand- 
ard weight, should, of course, weigh a 
given amount, and it is the duty of this 
the standard, the 


light and the heavy in the correct propor 


operator to so adjust 


tion, that the total weight of the mixture 


PRESS 


standard within one 
[he gold is 


and 


will be according to 
hundredth part of an ounce 

put up in bags of $5000 each, silver 
$1000 each hese bags of 
money are the final the 


the total output being about $140,000 per 


in bags of 
output of mint, 


day 


THE SWEEPINGS 

As it has been several times stated in 
this article that each department is rigidly 
metal 


charged with the amount of which 


879 


it receives and credited with the amount 


which it puts out, and that the total 
amount of metal passing out as coin must 
equal within a very small fraction the 
weight of the metal coming in as de 


further that the 


remembering 


includes melting, filing, 


posits, and 


process of minting 


cutting, stamping and adjusting, 
to the reader that there 
loss of metal on the 


rolling, 
it may occur 
must be considerable 


) 


loors In order to ob- 


from 


of the mint itself 


f 
viate this floor loss, the sweepings 
the various parts of the mint are carefully 
gathered and every night are melted in a 
crucible for this purpose. At 
vals also the stacks leading from the melt- 
ing furnaces are scraped down, and these 
way from 


stated inter- 


scrapings are melted. In this 


$12,000 to $15,000 per year are saved from 
these sweepings. It will be noted by ex- 
amination of the photograph of the melt- 
ing room that the floor of this room has a 
peculiar grid construction. These grids 
are in the shape of small cast-iron hexa 
gons and these hexagons may be lifted out 
10. inches 


in hexagonal about 


[his construction allows the small 


groups 
across 
particles of gold, silver and copper to 
drop down between them, and at night the 


grids are removed for the sweeping of the 


floor. This floor construction is confined 
to the melting room, because it is here 
that the roughest work is done on the 
metal, and the particles falling to the 


floor are liable to be larger than in other 


parts of the mint where it could only take 
the form of dust 

through the 
a loss of half an ounce of 


In passing mint, the Gov 
ernment allows 
gold per thousand ounces and one ounce 
of silver per thousand for abrasion from 
the coin The actual of times 
that the metal is weighed varies from 15 


to 20, the gold being weighed oftener than 


number 


the silver 


Industrial education in Japan is receiv- 
as is shown by 
country, The 
established by the 
munici 


ing considerable attention 


a recent report from that 


industrial schools ar« 


central government and by local 
palities and according to the report the 
Nautical School, Tokyo, had 278 scholars 
and engineering 


taught in 


in navigation 200 in 


Agriculture and 
Morioka, in northwestern Japan, having 
There 


are 


forestrv 
29 instructors and 237 students 
six higher technical schools, main 
different 
and 


are also 
rovernment, at 


tained by tl 
cities, in which are taught dyeing 


wing, furnace work, applied chemistry, 


Wi 
mechanics, electricity and industrial de- 
signing [wo of the schools teach engi 


neering. mechanical, civil and marine, and 


of the schools a course in electrical 
engineering is a The Tokyo 


school has an apprentice school attached 


in) one 
feature 


In addition to the above government 1n- 
stitutions there were in 1907 over 4000 
schools, private and public, dealing with 


ry and commerce 


ill ling c at il dust 
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Long Distance Pumping of Natural Gas 


An Industry Employing Large Gas Engine Driven Compressing Units, 
with Some Remarks on Gas Compression under Varying Conditions 





BY 


In parts of Ohio, Indiana, Pennsyl- 
vania, West Virginia, Kansas, Missouri 
and other States of the Middle West, 
there are belts of a peculiar kind of soil 
known as gas sand, from which natural 
gas may be obtained and piped to localities 
where it may be used. 

The gas in these wells occurs at some 
pressure usually considerably above the 
atmosphere, this pressure sometimes 
amounting to several hundred pounds. In 


many cases, however, the natural pressure 








FIG. I. POWER END O} 


is comparatively low, and for this reason 
the gas cannot be piped directly to distant 
towns and cities where it is to be used, 
because the pressure is not sufficient to 
deliver the gas through the long pipe 
lines. To overcome this difficulty, it is cus- 
tomary to install gas-pumping, or compress- 
ing plants, these plants usually employing 
gas engines to drive the compressors. The 
compressing units are, as a rule, in large 
sizes, and this gas-pumping industry 
makes a very considerable field for the 
large horizontal gas-engine business 


SNOWDEN BB. 


These compression units should really 
be characterized as boosting units, for 
their duty is to raise the pressure of the 
gas from that delivered by the wells to 
some higher pressure in order to trans- 
mit it through long pipe lines to the 
centers of its distribution. The pressure 
is seldom carried above 350 pounds, be- 
cause above this pressure, in cold weather 
there is considerable trouble from liquid 
and even solid deposits from the gas. 
\t pressures lower than this, it is still 


REDFIELD 


is about 1300 brake horsepower at 88 
revolutions per engine 
cylinders are 23% inches in diameter by 
48-inch stroke, and at the maximum speed 
of 88 revolutions per minute, this gives 
a piston speed of 704 feet per minute. The 
compressing cylinders are 185¢ inches in 
diameter by 48-inch stroke, giving a piston 
displacement of 2410 cubic feet per min- 
ute at full speed. 

The gas which is pumped or boosted by 
these units comes from about 100 gas 


minute The 








necessary to make provision for draining 
out the liquid deposits, by placing drain- 
ing tanks at suitable intervals along the 
pipe lines 


Tue Howarp PLANT 
The photographs reproduced herewith 
show two direct-connected Westinghouse 
gas-engine driven units employing Inger- 
soll-Rand compressing cylinders. These 
units are installed at the pumping plant 
of the Mohican Gas and Oil Company, at 


Howard, O. The rating of the engines 
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WESTINGHOUSE, INGERSOLL-RAND NATURAL GAS COMPRESSING UNIT. 
MOHICAN GAS AND OIL COMPANY, HOWARD, OHIO 


wells located all through the country 
within a radius of probably 35 miles from 
the pumping station. The wells are, as 
a rule, from 2600 to 2800 feet deep, and 
the gas is brought to the pumping station 
in pipes of varying sizés from 6 to 10 
inches in diameter. 

The pressure of the gas by the time 
it reaches the pumping station when 
delivering the normal quantity is about 
70 pounds, this pressure being adjusted 
according to the demand, by telephone 
connection to men in the field, who 
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AUXILIARY ROOM, MCHICAN GAS AND OIL COMPANY 
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manipulate the valves at the wells, as 
‘desired At present the compressors 
are raising this pressure to about 185 


pounds at the station and delivering it 
through 10-, 12- and 16-inch pipes ex- 
tending about 80 miles from the station, 
and furnishing about 100 pounds pressure 
This gas is delivered at 
Millersburg, 


at the far end 
Akron, Barberton, Orrville, 
Wooster and intermediate towns in Ohio, 
where it is used for every domestic pur 
pose. 

It the 


to pay for the gas obtained from the wells 


is custom of gas companies 
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smooth action of the engine is very like 
that of a steam-driven machine of equal 
The inlet valves to the engine 


size 

cylinders are seen in the photographs to 
be located on the upper side. The ex- 
haust valves are underneath 30th the 


inlet and exhaust valves are operated by 
eccentrics working on rocking cams, this 
construction being used to insure smooth 
operation and from shock and 
The exhaust valves and cages, 
the cylinders, are water- 


freedom 


vibration. 
as_ well 
jacketed 

The governing of the engine is done by 


as 
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tion that there may be in the various 
levers and rods. 
The igniters are of the magnetically 


operated type, that is, the electric contacts 
inside the cylinders are made and broken 
by an electromagnet outside of the cylin- 
der and controlled by an electric com- 
mutator on the lay shaft. Fig. 4 shows 
cross section of the engine cylinder. 


THE COMPRESSING CYLINDERS 
gas-compressing 
These gas- 


The Ingersoll-Rand 
cylinders are shown in Fig. 2. 
compressing cylinders employ the well- 
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FIG 


by givng a royalty of so much per year 
to the farmers on whose property the 
wells are located, this royalty being based 
upon the acreage of the land owned by 
the farmer. 

The gas engines at the Howard plant 
are of the well-known Westinghouse hori- 
zontal, double-acting, four-cylinder, four- 
cycle type. By this construction, there 
being one impulse in each end of each 
cylinder at every other revolution, there 
are as many working impulses in one 
revolution as would be obtained from a 
two-cylinder steam engine, and_ the 


4 
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LONGITUDINAL SECTION OF GAS-ENGINE 
sleeves 
The 


rotation of the grid sleeves themselves is 


ot 
located in the inlet-valve chambers. 


the rotation grid openings in 


rods and levers 


The plunger is 


accomplished by reach 
operated by a plunger. 
oil 
sure, the oil being controlled by a pilot 


moved by under considerable pres- 
valve, which latter is under the direct in- 
fluence of the revolving governor balls 
In this way the operation of the govern- 
ing valves is not produced directly by the 
action of the centrifugal force on the re- 
volving balls, and thus its sensitiveness 
does not depend upon the degree of fric 
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CYLINDER 


known “Hurricane” piston inlet valves 


manufactured by the company furnishing 


these cylinders. The inlet valves them- 
selves are located on the faces of the 
gas-compressing piston, which latter is 


hollow. The valves are circular in shape 
and the cross section of the ring is that 


of a letter T with the flat side serving to 


cover the circular port in the piston. 
There are no valve springs and it is 
claimed that the valve is opened and 


closed mainly by its inertia caused by the 
stopping and starting of the piston at the 
end of each stroke, that is, when the pis- 
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ton comes to rest at the end of its stroke, 
the valves, due to their weight naturally 
tend to their travel, and the 
motion thus imparted to them is said 
valve shut and the other one 


continue 


to throw one 
open, ready for the next compression 
stroke. 

In this way there are supposed to be 


no losses by friction or wire drawing of 
the entering the compression 
cylinder, as would be the case if ordinary 


1 
urther- 


gas OFT alr 


spring poppet valves were used. | 
more, it is usually considered that a Cor 
liss valve is not suitable for the compres 


sion of natural gas, because the impurities 


in the gas tend to rapidly wear out th 
valves and their seats, soon rendering 
them unfit for us« 

The discharge valves in the compres- 


Indicated Horsepower 








wv aU Ww m " 2 i40 lou 
lutake Gage 


FIG. =. HORSEPOWER, CAPACI 


sing cylinders are of the ordinary poppet 


type with springs, and they have the ad- 
ditional feature that, when they are 
thrown open by the action of the com- 

gas passing out of the 


pressed air o1 
cylinder, the of a small quantity 


of air or gas in a space between the valve 


trapping 


cap tends to prevent the valve 


The object of this 


and _ the 
from striking the 
is to make the 
possible and also to prevent the breaking 


cap 


valves as quiet running as 


of the valve due to the heavy shock of 
opening. The compressing cylinders are, 
of course, completely water-jacketed 


| Ht \1 


XILIARIES 


Fig. 3 is a photograph of the 
room of the Mol in company, at How 
ard. This 


45- horsepower 


contains two 


Westing 


auxiliary station 


cvlinder 


three 
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driving electric 


Che 


house vertical gas engines, 


and centrifugal 


electric current for 


generators pumps 
generators furnish the 


lighting the plant and also for the ignition 
of the engines The centrifugal pumps 
furnish the circulating water for the cool 
ing of the engine and compressor cylin 
ders. In connection with the ignition it 


said that in the auxiliary station 


should be 








there is a bank of storage batteries float 
inv on the electric line, furnishing current 
to the igniters, so that in case of the stop 
ping of the auxiliary engine due to any 
cause, the current for tl ignition will 
fl Ww fr MN the tteries t tne 1! en 
gines, and these will not necessarily stop 
due to the temporary interruption of th 
current from the generators 
The auxiliar ngine re also ar ged 
vA 
vA S00) OUD 
PU ULL 
~ 400 000 
2,200 MA 
000 ,W00 & 
1,800,000 > 
re : 
1,600,W00 ~ 
1,400,000 .; 
3 
1,200,000 9 
1,000,000 
300,000 
600,000 
400 ,v0O 
200,000 
lsu 200 t -4 2th wt) an 
Pressure , Yo ot, NS 
URVES COMPRESSING NATURAL GAS 


to drive small air compressors which fur- 


nish air at about 175 pounds pressure 


which is stored in the tanks shown in the 


photograph, Fig This air is used for 


starting the main engine, and this opera 


tion is a very simple one, involving onl) 


bring into play 


the throwing of a lever t 


rated air valves leading to 


special cam-oper: 


each gas-engine cylinder to give it an im 


pulse for the purpose of starting the en 
gine 

\fter compression at the Howard sta- 
tion the gas is passed through a system of 
piping completely submerged in water 
This is to cool the gas and to precipitate 
the moisture, and as much of the liquid 
nd solid deposits in the gas as possible 
hefore passing out into the long pipe 


The pipe lines are made of special 


1 
mes 


stocks, known as “plain-end” pipe, and the 


883 


couplings employ a rubber gasket and also 
for contractiog 


temperature 


provide expansion and 


with 


[He Power REQUIRED 


As has 


usually occurs 


already been said, natural gas 
at pressures considerably 
above the atmosphere, and in the design 
of a gas compressor special attention must 
aid t 


to deliver gas to any particular final dis 


» this, because the power required 


charge pressure depends very greatly upon 
 pressut of the gas delivered to the 
two 


ssing cylinders. fig. 5 shows 


curves, one of these being the indicated 
horsepower developed in the gas-com- 
ressing cvlinders of the Mohican machine, 
d the other the cubic feet of tree gas 
ctually delivered per hour Che horse 
wer curve is figured on a basis of 285 


arge pressure which is the fig- 


re for which the units were designed for 
future ust In both these curves the in- 
ake re is supposed to vary from at- 
mosphere all the way up to 285 pounds, 
and it 1s seen that when the intake pres 
ure is ut 90 pounds gage, with 285 
pounds discharge, the horsepower devel 
ped the compressing cylinders is a 

xin When the intake pressure 1s 
either below or above this point, the horse 
power less than it 1s at this maximum 
point Due to this wide variation of 
power required, it is clear that the gas- 
compressing unit must be designed for the 


maximum power which it may be called 


upon to develop at some future time as the 
well pressure changes 
The power conditions will very seldom 


anywhere near constant, because 
ntinued pumping of the gas as 
on, the pressure is gradually 
if it sheuld happen that the 
such that the intake 


wells 1s above that 


remain 
the « 


the years gg 


with 


. 
reduced, and 


initial conditions are 


pressure given by the 


pressure which would give the maximum 
; 


will be ‘onsiderable 


orsepowe! there 


period during which the horsepower will 


be increasing from dav to day as the in- 


take pressure to the compressor becomes 
lower After the maximum horsepower 
point has been reached, this power will 
again begin to decrease and will so con- 


tinue as the pumping is continued 


thus been 


While the horsepower has 
g passed through a 


ial quantity of gas delivered 


max! 


mum, the ictt 


by the compressing units has also been 
changing, but this change involves only a 
decrease in the output, as shown by the 
diagran The actual quantity of gas com- 
pressed is directly proportional to the ab 
solute intake pressure to the compressor, 
and for this reason it is clear that as the 
intake pressure is decreased, the quantity 
of gas passing through the compressor is 
also decreased, and this is independent of 


the discharge pressure 


COMPRESSION FE-FFICIENCIt 
the intake pressure is decreasing 


other changes 


W hile 


there are taking place in 








8&4 


+ 


the compressing cylinders which it 


portant to note. These changes are in 


with the volumetric efficiency 


Th 


name im 


connection 


and the efhciency of compression. 


volumetric efficiency, as its 


plies, means the actual quantity ot 
compressing cyl 


gas delivered by th 


inders, referred to the piston displacc 


ment of the cylinders. The efficiency of 
compression means the ratio of the theo 


should be 
quantity of 


retical power which required 


to compress a given gas 


through the specific range of pressures, 
to the actual power developed in the com 


pressor cylinders. 


The volumetric efficiency depends very 
largely upon the area of the inlet valves 
and the volume of the clearance in the 
cylinders [he effect of clearance is to 


trap a portion of the gas in the clearance 


space, this gas reéxpanding at the be ein 
ning of the suction stroke, delaying the 
opening of the inlet valve and preventing 
the complete filling of the cylinder with 
fresh gas The loss of efficiency of com- 


lack of valve area 


of indicator 


pression is caused by 


and is repre sented by excess 


card area below the intake line and above 
the discharge line. It is really the loss of 
power by the forcing of the gas into and 
out of the cylinder 
Now as the intake pressure begins 
to decrease with fixed discharge pres 
re and the discharge pressure 1s, of 
irse, increasing In other words, tl 
ipression is increasing. Witl 
inet n the ratio of compression 
ld e increase in efficiency f 
ressiol This is due to the fact 
that t being compressed a greater 
numbe f times with an equal valve area, 
ind a being less gas handled a 
the intake pt ure decreases, the area of 
excess work shown on the indicator card 
yuld 1 smaller percentage to the 
total area of the card 
he increase in the ratio of compression: 
will also increase the amount of gas which i 
trapped in the clearance spaces, and which 
reéxpands at the beginning of the suction 
stroke, thus decreasing the volumetric efh 
ciency as the ratio of compression in 
creases, due to the drop in the intake pres 
ure. In this way the actual output of the 
cylinder does depend to a slight degree 
upon the discharge pressure. Of course, 


the increase in the efficiency of c 


npres 


sion is an advantage, as it means a saving 
1 power, but the decrease in volumetric 
efficiency, while this also proportionately 


decrease ~ the power, 18 a disadvantage. be 


cause If eans that less and less gas 1S 
being tually compressed as the intake 
pressure grows less, by evlinders of i given 
size costing a certain amount of money t 

pure nd tl decrease in capacity is 
in add » the decrease due to the drop 
in intal essure, which latter is, of 
course, no fault of the compressor itself 
The curves plotted in Fig. 5 take into ac 
count these changes in volumetric effi- 


is im- 
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ciency and efficiency of compression, and 


in this respect approach more nearly 


actual conditions than what would be de- 


rived from the theoretical formulas. 

\ll these points are of great importance 
in buying a compressing unit, and should 
not be 


greater importance of the 


lost sight of, due to the seemingly 
many features 
of gas-engine construction and operation, 
as set forth by various designers, for while 
the more 


the engine is by far 


of the 


expensive 


part unit, the power developed in 


the engine is actually absorbed in the 
comparatively small compressing cylinders, 
and the efficiency of their performance is 
a matter as the efficiency of 


the en 


as important 
the development of the power in 


gine itself. 





Journal Loads in Geared Mech- 


anisms 


By JouHn Epcar 


In machines, such as the modern ma- 


chine tool, in which so much dependence 
is placed on geared devices for the various 
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HNAGRAMS ILLUSTRATING JOURNAL PRES 
SURES OF GEAR DRIVES 
speed changes, it has be come necessary 
to so design the various details that the 


greatest number of parts can be crowded 


into a limited space. Following this de 


sire for compactness many designs are 


turned out in which insufficient care has 


been taken in the allowance of bearing 
area to sustain properly the loads that 
are imposed upon the bearings and 


This 
probably due to a 


journals objectionable feature is 


misconception of the 


loads 

In the new machines in which positive 
drives are emploved, conditions are dif- 
terent from those of the older designs 
where we used the narrow, slipping feed 
helt and the narrow, low-speed driving 
belt. We can now calculate, within very 
close limits, what load a given journal 
must carry Not only is this condition 
met in the machine tool, but also in the 
modern automobile, which we find a 
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geared transmission mechanism with 
gears worked down to the narrowest lim- 
its that can be employed and endure for 
a reasonable length of time. Compactness 
and lightness are the main points in auto- 
mobile design, after a certain standard of 
strength has established. 

It is the general theory that the gear- 
tooth pressure is transmitted directly to 


propor 


been 


inverse 
the 


the journal bearings in 
tion to their distance 
While this theory is correct it is not suf- 


from gear. 


broad to cover all conditions 
It is the purpose of this 
modifications that 
theory. 


This will be done by taking, as examples, 


ficiently 
that may occur. 
point 
made in 


out 
the 


article to 
must be general 
different geared arrangements such as are 
met with in practice. 

The function of the gear is to transmit 
rotary motion, and in so doing must over- 
come any resistance to motion that may 
exist 

A foree, Fig. 1, acting at the periphery, 
as A would have no tendency to cause 
a rotation of the disk unless met with a 
resistance to motion of the body in a di 


Such a 


in this 


rection parallel with its course. 


condition is not met with ma 
terial world; even should there be no me- 
motion we. still 


f 


chanical resistance to 
have that of gravity, and the inertia « 


the body itself. 


In this article we will n« 
in most cases it 1s 
of the 


Fig I, we 


glect gravity as a load; 


a very small percentage actual 


working load. Therefore, in 
; Pe 
journaied at (¢ 


A is resisted at the journal 


consider the disk to be 
Then the force 
by an equal and opposite force B, which 
which the 
These 


resistance, tend 


represents the pressure with 
the 


force and 


bearing reacts on journal 
two forces, or 
to rotate the 


\dd at 


another force equal and opposite to force 


body. 
a point diametrically opposite, 


A. This force will have a tendency t 
a rotation in the same direction as 
does the force A. Thus, 


Cause 
in Fig. 2, let A; 


and A, be the two forces; each force will 
be resisted by an equal and opposite fore: 


at tl 
BB; and B " 


e journal. These resisting forces ari 


which on account of this com 
mon point of application and the fact that 


forces have 
that in this 


case we have a body acted upon by more 


they are equal opposing 


resultant equal to zero. So 


than one turning force with no load being 


] 


imposed on the bearings, other than the 


force of gravity. This case is that of a 


motor, running idle, in which the torque 


consists of several equal turning forces 


equally spaced around the periphery 


Fig. 1 represents the case of the motor 


when transmitting motion through a gear 
on the armature shaft 


Figs. 1 and 2 may be taken as the tw 


fundamental cases upon which this artick 


is based, Fig I being the one of more im 


portance, and Fig. 2 


really a modification 
\s a simple application of the principle 


we have the two-gear train in Fig. 3 
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Here, and in what follows, the force is on is used as an intermediate the journal load nd the load on the journals situated 
a 15-degree angle with a tangent to the is greater than when used direct. This’ either side of the gear will be inversely 
pitch line at the pitch point, which, of fact is one that should be kept in mind proportional to their distance from the 
course, is the pressure line of standard in designing mechanisms in which inter mid plane If the bearings are situated at 


gear teeth as commonly used. Here A_ mediates are used, so that an insufficient an equal distance each side of the gear, 
is the driver and rotates in the direction bearing on an overhanging stud will not each journal receives one-half the total 
of the arrow; the pressure transmitted be used. Intermediates on the overhang load 
from tooth to tooth is in the direction of ing studs may be stated as failures in In the case of the compounded inter 
and along the line P. Also P is of length nine cases out of ten where the work 1s_ mediate in Fig. 5, conditions are different 
representing the magnitude of the turning in the least heavy and are then sure to The load Li acts not at the mid planes 
force. What is required is to find the stick or cramp in the teeth. The same of the gears, but.at ntermediate point 
loads on the journals of A and B. Inthis conditions are found no matter how many 

ay be used, the journal 


article the journal load is taken to be that intermediates 1 
force which must act at the center of rota- load on each will be the same and equal ature of Pisch Surtees = 
tion of a body to balance the turning force to practically double the gear-tooth pres 











P. In the driver this force acts parallel sure regardless of the diameter | 
to and in the same direction as the turning A modification of Fig. 4 is seen in Fig | 
force P. Thus, in Fig. 3, this force or 5, which shows a compounded intermed- ‘7 |R™ 
° ° . ; ry . / 
load on the journal of A is represented by iate; A is the driver, B and C the inter } 
La. Inthe driven gear this journal load : : If ! P 
. , y e_| ht ‘ o 
is parallel to and acts in a direction op } | SH ae 
. . e . | Ti / 
yosite to the turning force P and is equal 
~ \\ 
to P in magnitude. | OTe, ( Forces act normal to Paper) B \\ 
The conditions of Fig. 3 are only met in = oo 
cases where A and B are connected to | 
shafts that receive their motion from turn T reer © tS 
: ¢ . Jee - - — —w 
ing forces equally applied, as in Fig. 2; [ a 
y : bid _Fs 
a concrete illustration of which would be 
a motor-generator set in which the two . a D| 
| I ) ) EVEI I t 
units were geared together. 
[he first modification of the case in , 
| : | 7 3 . \ ( tii < —p 1 | oad Ol 
ig. 3 1s shown in Fig. 4, which is a thre FIG. 7 FIG, 6 sournal at each plane is not Jw ot 
gear train, in whi 1 is the driver, B an ' J ' 
7 1: ; , 1 a ; : espectiy \ but n 
intermediat« the driven gear Here YPICAL Al . ’ GEARED Dt 1 j } 1 
. : , | t ¢ year 1s 1 ( ed t} rac 
P, is the turning force that is transmitted 
from A to B, and P; is the turning for« ee Sad 
: ; . Che poin pplic n of the re t 
that is transmitted from B to ( Phe seit , mh 
Ay 1 1! \ ( l ted ] the constt t10n 
p / By hoy Fig. 6. 7 i plan view of 
lig. 5 the point of appli n oi tl 
) D \ | I t 
43, | , ie py? 
A A 1 \ ( I ital I rawing a ine 
Y~ B 
d ’ ; ; ' ‘ ¢ t t the Dp poin 
_ 7 ry) T | \ 7 ? 7 ? ? 
fp j— . . 
a Ow Leste n cont t mid plane 
~--— oS |p ; al ee 
' ‘ + draws 
FIG. 4 iG. & DIA ATIN M a | 
In ordet p this constr I 
ANGI \RI ' 
te the journal | s on the two 
j | 
rings 4 lor the sake of s 
! P mediates and D driven gear Here : . 
D ; : plicity consider that the ft es Py l 
. | 4 La is the journal load of A; La the eas a a , ' 
A A. =n a ae a, ae ‘Gaal — oa pitch circies © 
i B 5 / journal load OI l/; b anda ( al xed to irs 1 a ‘ 0 | nD 
Driver j / / i , rt I | 1 250 | 
: > sam Stuc and afr é en is O tn 
4 xX fr tne ame ] tak ne, respective Ij ing the mome 
a journal load being due to force Pi ahout EF ¢ tain the load at W 
. = and Jia due to force P:, which may be 235 pounds, and that at 
P combined into the single resultant La- by , 
FIG. 5 , aaa 350 235 115 pounds 
Am Ma v4 aid of the parallelogram of forces. Here, of 
DIAGRAMS ILLUSTRATING JOURNAL PRES due to the difference between the magni Now the position of the point of applic 
SURES OF GEARED DRIVES tude of forces P; and P: the load on _ tio f the resultant whi wl 
: . ; journal of B and is deflected to o1 the force ind P. are taken tangent 
rules for driver and driven gear apply in le of tl : agers a 
. . side o ie vertical 41 arect — 1 rat . 
‘a ; he pitch circles, the sum of the forces 
this case so that La is the load on the ar eee - “iil 
: ; - 4 iT n trains in which the intermediate is the gear teeth can be found by proportior 
journal of A, is the load on the ,, 1 it a :; , 
lips ised it is possibl » reduce the journal It istance from the mid plane of either 
journal of The journal of B must Joad ee area , +] 
J oad to a minin ’ etting the inter or proport lt e radius of t 
withstand a double loading in this case mediate off the line intersecting the axis gear: this brings it 28.7 inches fron 
Lm from force P; and Lte from force of the driving d driven gears. This pl of ¢ B ar 11.43 inches ft 
) e ¢hacea !1 1 an om | a 1 1 ' 7 ‘ 
P., as these loads act with an included course should tollowed a much as that ic ( Lhe moment ab t / 
al gle of 30 degrees, the resultant is not possible in all designs embodying this type ing the |] 1 concentrated at 1 t 
quite equal to the sum of the two, but is of gear train aril t moment a t t 
ric ‘ i ‘ tcl ‘ i ii I U ‘ 
on. : . sralicinars i . . , . . gi , 
= by tl e parallelogram of forces to In Figs. 3 and 4 the journal loads given the Joad on the journal F. from which 
eC . So ue C - 1e - ] th vnoh th m3 lan 7 ' —T. 1 I 
e L,. ; W ee that when a gear all act through the midplane of the gear we hav load on F & 50 = 350 X 33.57, 
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or load on F = 235 pounds, which is the 
same load as found by tre method above. 
‘This proves our contention to be right. 

Fig. 7 shows a familiar arrangement 
of gears—the cone and back-gear arrange- 
ment—and we can find the point of ap- 
plication b ¢ of the resultant of the thrusts 
of A and C by a similar construction. The 
magnitude of the resultant is found by 
the parallelogram of forces from the 
two thrusts on the bearing due to P; and 
In this case the resultant 
load 1s than the larger of the two 
gear thrusts. The load L. is the load 
against the internal surface of the quill. 

A different way of looking at the ques 
tion is to consider the gear a simple lever, 
the fulcrum being at the pitch point in 
contact with the driven gear and the point 
of application of power at the pitch point 
in mesh with the The journal 
will represent the weight pans. Thus in 
Fig. 4, joint x is the point of application 
of the power, the diameter xy is the 
length of the power arm and the length 
of the weight arm is consequently the 
radius of the gear B and the upward load 
on the journal, in order to have the imag- 
inary lever in equilibrium, is the resultant 
of the reaction of force P; and the reaction 
In this 
act 


in Fig. 8. 


less 


driver 


P, at the fulcrum y, which is Lo. 
case, since the force and reaction 
in an oblique direction of similar angles 
from a common reference plane the load 
at the journal is the algebraic sum of the 
components of the force P; and reaction 
P; tangent to the pitch line; the normal 
components neutralize each other. 

When working on this plan it should be 
remembered that the reaction at the ful 
crum of a lever is equal to the algebraic 
sum of the force and weight. Thus, in 
Fig. 4, the sum of force and weight is P2. 

Take the more complicated case of Fig 
8, the force arm of the imaginary lever is 
proportional to the difference between the 
radius of B and C; the pitch point of C 
in mesh with D is the fulcrum; P2 is the 
load at the fulcrum The that 
keeps the lever in equilibrium is the re- 
In order that the 
the forces 
the reac- 


force 


action of the force P, 
lever may be in equilibrium 
must have the 
tion, therefore, the force at the end of 
the force at the end 
arm must 
equal to P:; we know what P; is, so Ps 
may be resolved into components of which 
P, is one and L» is the other. 

The fulcrum of a 
point of reaction, so in gear trains the re- 


same value as 


the arm and 


of the 


power 


weight be algebraically 


lever is always a 
acting at the pitch point of a gear, 
where it meshes with the driven gear, may 
the fulcrum of a power 
really is, held in 
equilibrium so that a turning motion is 
effected about the axis of the gear, which 
is the applying point of the weight or load. 
This may be clearer if we imagine that the 
gears B and C are not held in restraint 


point 


be considered 


lever, which it and is 


by a bearing at their axis; a force applied 
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at the point of application P; would then 
cause the gear C to climb up around the 
gear D 


BEVEL-GEAR TRAINS 
Bevel-gear trains may be treated in a 
similar manner to the above treatment for 
spur gears. The turning forces and re- 
actions may be divided into a component 
tangent with the pitch cone at a point mid- 
way along the tooth face or, if the gears 
are cut by the formed tooth process, prob 
ably it would be better to take the force 


An Improvised Automatic: Feed 
for the Compound Rest 


By Wattace C. Dixon 


Some time ago I was given the job of 
boring a number of chills for car wheels 
on a lathe which had neither taper at- 
tachment nor automatic feed for the com- 
pound rest. 

Not liking the task of feeding 
through by hand, I hit upon the 


the cuts 
follow- 

















at the large diameter of the pitch cone, ing scheme: I took a piece of pipe .1 about 
as these gears usually bear mostly at that 5 inches long and wedged it oa an old. 
point. The other component would be boring bar D about 2'%4 inches in diam- 
mine 
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AN IMPROVISED 


parallel with the axis of the gear and is 
the thrust of the gear against the end of 
the bearing. Fig. 9 shows this applied to 
a right-angle drive. Here p is the pitch 
point and the point of application of the 


turning force P;. P; is resolved into the 


components P; tangent to the pitch circle “ 


and Pp, verpendicular to the tangent, or 
normal to the pitch circle at the point /. 
Here P, is projected to the position P, 

resolved into right-angle com- 
the thrust 


and is 


ponents pr and rs, which are 
A and B, respectively, against 
We then pro 


from the 


of gears 
the ends of the bearings 
ject rs, to fusn at a distance 
point p equal to the magnitude of P,. 
joining s: and p we obtain the force Py, 
at the pitch point p. This P,; 
used in applying the foregoing principles 


is the force 


in connection with bevel-gear trains. They 


are as easily applied in the case of bevel 


gear trains as with the spur gears 
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\UTOMATIC FEED 


har D 
A piece 


eter. I then attached a dog to the 
and put it between the centers 

of plank C was hinged to a shelf behind 
the lathe. This plank extended out over 
the piece of pipe A, 


which acted as an 


eccentric. The plank was connected at B 
to a ratchet handle which operated the 
feed screw 
the rope connection along the plank or 


By changing the position of 


ratchet handle I could vary the feed, giv 
ing from one to four teeth of the ratchet, 
each revolution. While this method of 
tapering could only be used in very large 
holes, it served its purpose well, and re- 


quired only about ten mirutes time to 


rig up 


Experiments in abrasion conducted at a 


French mint have proved that aluminum 


coins will be less rapidly worn by use 


than coins made of gold, silver. or even 


bronze 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL IDEAS 


A Portable Countersinking Device 


The accompanying line engravings illus 
trate an arrangement for countersinking 
holes at the inside of suction tubes. These 
tubes, which form part of a paper ma 
chine, are made in various lengths and 
diameters and the periphery is perforated 
with thousands of small holes, through 
which water and refuse pass. To prevent 
the refuse from adhering to the edges of 
the holes, it is found necessary to counter 
sink them at both ends, a feat not only 
difficult, but expensive when accomplished 
inside of the tube 

The internal countersinking is done in 
various ways by the paper-machine build- 
ers, and two of these methods are illus 
trated in the drawings. 

In Figs. 1 and 2 can be seen a device 
produced to overcome the objections found 
in the one shown in Fig. 3; the difference 
in these two devices lies in the method 
employed in moving the countersink from 
hole to hole within the tube. The device 














sss 


Pps 





shown in Figs. 1 and 2 has a centering 
frame 4 which slides on the two shafts 
B and C and has inclosed within it two 
miter gears D, two bushings E and F and 
the casting G, while protruding from the 
lewer section of this frame are two arms 
H which support the two rolls J. At the 
top of the frame are two more rolls J, 
which can be adjusted up or down to fit 





the various sizes of tube within a certain Fig. 3 tw men handle it against o1 
range, while for sizes above that new fin- man for the one shown in Figs. I and 
gers K are substituted which like the first This is one of the disadvantages of the 
set, are limited to certain sizes of tube. device shown in Fig. 3: to reach the dit 
Within the lower miter gear D is a pocket ferent holes in the tubes it must be 
which contains a spring which works’ shoved along by hand and located as well 
against a collar placed on the countersink as possible by peeping in the tube from the 
. ends. The operators are liable to mis 
ie 7 “| hole in the center and it may t be di 


vered until after the work is shipp 


om | } 
” Shari —-, When this device is countersinking the 
i] : (VJ holes near the edge of the tube the end of 

W oud 





—— the device will protrude from the end of 

] the pipe a distance equal nearly to the 

American Machinist, N.Y. Whole length, which is about 1o feet; thus 

FIG. 3. ANOTHER COUNTERSINKING DEVICE it requires plenty of space, and besides, the 
men operating it are apt to untersink 

L; this spring always keeps the counter the holes at various angles as the work is 
sink casting G in its uppermost position done by their pressure against the devics 
when not in use. The countersink is a The device shown in Figs. 1 and 2 ove: 


sliding fit in the miter gear and receives comes the disadvantages mentioned 


its rotary motion from a key M inserted reduces the cost and time of machining 
e tube. The work on 


’ 
} 


in the side of the hub of the gear, a slot the holes inside tl 


in the side of the countersink making it the outside is done with ordinary ma- 
possible for the latter to slide up and _ chinery [hese holes vary im number 
down from 30.000 t 00,000 in the various sizes 
| 
{ 
U L 
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FIG, 2 im Machiniet, » 
\ PORTABLE COUNTERSINKING DEVICE 
While the centering frame travels along f tubes a t] vice is made 
and around the suction tube N, the shafts modate the sizes by the us { differ 
B and C which support it remain in a_ sizes ot end plates 
fixed location, finding bearings for their x t s ‘ ¢ 
ends in two end frames O placed on the’ met ft feeding the intersink fr 
ends of the suction tube; these shafts and hole to hole: In Fig n be seen the 
the casting P prevent the end frames from main supporting shaft 2, and in a groove 
coming off the ends of the tube in this main shaft is a feed screw O. This 
In the operation of the device shown in screw rests in bearings at t! nd of the 
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main shaft and surrounding the screw is 
the brass nut R which is fastened within 
the bore of the top miter gear D by means 
[he brass nut not only 


screws. 


of two 


serves as a means for moving the gear 
alcng the shaft B, but also acts as a key 
for driving shaft B is 
rotated At 
outside of the 


» keyed to the end of the 


the gear when 


the extreme end of shaft B, 


end frames O, Fig. 2, is a 


small crank 
feed Upon turning this crank 


the screw forces the nut, gear D and all 


screw VV. 


connected with it along the main shaft B. 
the travel of the 
countersink so it will rest in correct pos! 


Co regulate amount of 


over each succeeding hole the index 
ced on the end of the main 


tion 
plate D is pl 
shaft B and several holes placed in it in 
When counter- 


line with the pin point 7. 


sinking holes in the tube shown in the 
drawing six turns of the index crank S 
C4ao — 
c 
B 








untersink dow1 
lk this is accomplished by 
which is keyed 
like tl 
at each end of the suction 


shaft ( [his shaft, 1@ main one, 


tube On the shaft C between the bear 
ing ‘ im W which, though a 
sliding fit, ld in correct relative posi 
tion to the lever U by a key which fits a 
keyway running the full length of the 
shaft. This cam is forced along the shaft 
C by means of casting G which is slid 
along bv the bushings FE and F, Fig. 1 


While these bushings locate the casting G 
one way, the tit Y and the shaft C locat« 
it the other way. Upon turning the shaft 


levet the cam W forces 


C by means of 
in oblong slot being pr 


wn 


vided casting to make this 


ment po sib] Phe end of 
@ coming gainst the upper end of the 


countersink L for it down 
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shown in Fig. 1, can be readily revolved 
to bring the line of holes being counter- 
sunk in a vertical position. A small pin 
placed in one of the small holes Y at each 
of the locates it in the 


correct position with the holes in the tube; 


end suction tube 
these pins pass through the plates Z. 


Camden, N. J GeorGE M. MILLER 





A Friction Pulley 


The cut shows a small friction pulley. 
The object of this arrangement was to do 
away with all cumbersome brackets, arms 


and levers which go to make up the aver- 
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scored in the least, nor jammed, nor dis- 
torted in any way. By using microm- 
eters, we found the top of the piston to be 
less than one-fourth thousandth smaller 
than the cylinder bore, while the lower 
and middle portion of the same was 0.007 
smaller than the cylinder bore 

We got busy theorizing on why the top 
of the piston had become enlarged, as it 
most surely had done. We have recently 
seen much in technical papers, regarding 
the permanent enlargement of cast-iron 
fittings in high-pressure superheated steam 
service, and we concluded that the high 
temperatures of the cylinder contents had 
produced a similar effect on the piston. 
We turned 0.010 of an inch in diameter 


from the piston end and put the same back 

















age pulley into service, and it gives no further 
As can be seen by the cut, the tapered trouble. 
pin A is pushed in, which lifts the pin B, Iowa City, Iowa. Frep R. Ocrorn 
A Semi-Automatic Screw-driver 
The sketch shows a device for assem 
bling small headless set screws in collars, 
etc. While the device is simple in con- 
struction it is a great time saver, and will 
insure all set screws being entered into 
the work to exactly the same depth. This 
fixture can be chucked in an ordinary 
bench lathe, which should be run at its 
lowest rate of speed. 
In the sketch A is the set screw which 
PULLEY is to be run into the collar B. First place 
1 G 
D B 
3 1] SJ SS 4 ~ A 
SS } PAA \ I i 
SNS RS RSES) . mT) 
k zn. " 
ZA JF 
\ SEMI-AUTOMATIC SCREW-DRIVER 
which, in turn, opens the two dogs C and the screw A in the recess C, the depth of 


It can be 
seen that the clutch is self-compensating 


C’, spreading the friction D. 


for wear, as when any of the parts wear 
the center pin merely pushes in a little 
farther 

Jersey City, N. J Oscar JOHNSON. 


Enlargement of a Cast Iron Piston 


Not long since we received for repair, 


714x8'4-inch vertical gasolene engine of 
our own make, in which the piston had 
stuck and broken the connecting rod and 
ne flywheel. Upon dismantling the en 
gine, we had to remove the piston with 
heavy pries l were una ble to again n 
trod the top end of the pisto nto the 
vlind Wi t driving 

The engine had been Im Succ ssful op 
eration for four years, and the cylinder 
nd pis we worn to a murror-like 
surface The piston or evlinder was not 


which can be regulated by means of the 
screw D holds the screwdriver 
blade / Then take the 
B and press against the end of the screw 


which 
in place. collar 
A, which will cause the magnetized screw- 


blade to ¢ in contact with the 
the the 
the collar B will force the sleeve F 


to slide back until it comes in contact with 


drive me 


slot in set screw and at same 


time 


the stop collar G and the screw is then in 
As the 


removed the spring // forces the sleeve 


place. soon as finished collar is 
back into its original place ready to re 
ceive the next screw 


With this fixture the operator can work 


both hands at once; that is, with his left 
hand he can hold the set screws and as 
fast as one collar is assembled place an- 
other screw in the recess, while with his 
right hand he can hold the collars which 
ire to receive the screws. The depth that 
the screw is to be run into the work can 


] 


ve regulated by means of the collar G. 


Springfield SUBSCRIBER 
































A Pulley Patch Job 


[he accompanying sketch will illustrate 


in a fair manner, the method I recently 
employed in repairing the broken arms of 
a flywheel 

[The wheeel was 5 feet in diameter, 


12 inches face with four of the arms 


cracked is indic ted by dotted ling S under 


the strap patches at AAA, but the fea- 
ture of the job is the three draw rods, 
aaa which were inserted as shown, in or 
der to draw the crack together before 
riveting on the strap patches; in fact, the 
draw rods were of more importance 
toward strengthening the wheel than tlh 
patches 


Our instructions from the owner wer 





patter i ne which was \ 
t the 9 safety-applian W 
t S S t w ) t 
\ d escape the discerning 
( r, so at the suggestion 


of my workmen, the draw bolts wer: 


in which, at least, gave the wheel 


‘ ‘ 
t 
appearance of being rigid and safe 

The owner was highly elated, as were 
we all, and the job was turned out to tl 


credit of everyone concerned 
Trinidad, Col STANLEY EpWARDS 





A Ball Bearing Pipe Center 


Owing to the difficulty experienced in 
turning, and especially screwcutting large 


pipes in the lathe, the following center 


Was devised and found to allow I a 


ter nicety of adjustment th l 

] seen It consists of elongating the 
conical par f the cent nd thr ling 
pref ly wit fairly thread \ 
all rac screwed onto thi 
| incidentally the balls at the same tim«e 

il the required nicety « ljus it is 
rived at Che ball race 1s then locked 


1e thre aded 


f 


in this position 


llar ¢ lhe cone, ball race and collar, 


AME 


of course, 
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revolve together and on larg 


sizes the center is easily ground true in prints past ! pie f board which 
place by using the ball race and collar a vas faster to t ipper lever of the 
a small pulley and running a narrow belt entering hit nd in a short time we 
on them, while the cone is ground true by  notic: t improvement in the uni 


| Making a Pattern. of a Broken 
Gear 
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eans of 
Although 


type of ct 


some othe 
of the otl 
keep true 


Guildfor 


center holes 


small in pr 
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i land rine 


the initial cost of making this 


nter may be a little more than \ “\ 
, , A 
rs, it will outlast two or thre \ } 


) 


\ 


; 
ier types and at the same tim . 
much longer G F 
d, England W. J. Parsons =~ G 
— ite: /| " mM 
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A Heavy Duty Box Tool 


| accepted a position with 


Not long ag 

firm which does large amount of ma 
chine-screw work and was immediately 
impressed by some box tools which were 
eating up the stock in a manner most 


being used 


gratifying. lhese tools were 

in Cleveland automatics and some screw 
machines of special construction similar 
in many respects to the Cleveland and 
vere utilized to tur wide range of 
screw and pin bodies. The roughing and 
finishing was done by one box tool with 
but one cutter and rest and the surface 


finish on the body of the pieces made was 


for smoothness and polish all that one 


could desir¢ 

[his tool with but few minor alterations 
can be used in the various makes of auto 
matic screw machines; but I am informed 
ingular fact) that it 1s 


and it seems a s 


not used in more than four shops through 


out the country. 
Referring to the detail sketches, Fig. 1 
hows two views of the head or business 
end of the tool which joins the body, Fig 
he points O, where it is held firmly 
by a 5/16 square-head cap screw whic! 
passes through the slot S, Fig. 2, in tonguc 


t and engages the tapped hole in the 
indicated at /, Fig. 1 
ters a corresponding groove 
of the 


[he tongue ¢ 
in the 
being a close 
the 
supports 
lhe 


is for the cut 


head, Fig. 1, and 


tendency 


nt overcomes any on 
of the head to 
the head while the tool is operating 


5/16 square hole H, Fig. 1, 


part 


twist and also 


ter and has a forward slant of 5 degrees, 
but the cutter is always tangent with the 


periphery of the stock; adjustment for the 


desired turning size being made by re 
leasing the clamping screw and_ sliding 
the head along the tongue ¢ on the face 
of the body. The cutter is firmly held in 
position by a 5/16 set screw which enters 
tapped hole Fig lapped holes B 


( and P are for three rest adjusting 
screws and hole C is for a dog-point 
set screw which clamps the rest 1n posi 


tion after adjustment. FR is a milled recess 


in the face of the head to accommodate the 


rest of which two views are shown in Fig 


3. The top, right side and bottom of the 


rest are beveled forward to insure the 
piece seating itself firmly against the bot 
tom of RK when the adjustment for bear 


The notch » in the rest will 
oT 


ing is made 


always vary according to the diameter 


piece turned and as the recess K permits 


of but slight adjustment of the rest up or 


down it is necessary to have several res 


'e 


with notches ranging sizes 


teenths from inch, the 
inch [he bearing face 
uld he 


i backward bevel of at least 0.092 1nch 


relieved gradu 


which can readily be determined by using 
reliable square, and the bearing faces 
hor ld hot he ) nd like d per 








AMERICAN MACHINIST 


A set screw fitting hole G, Fig. 2, is used 
to hold any tool entered in the chamber 
of the shank for the purpose of chamfer 
ing, facing, centering or drilling the end 
of the work. 

[he method of adjusting the tool to 
turn a piece, say 5% inch diameter, should 
be Place the tool in the tur 
ret in its given position and bring in line 


as follows: 


with the chuck into which the proper size 
Slide the head, 
until the 
cutter is as nearly as can be judged 5/16 
off 
try by hand 
the 


size desired and repeat as 


stock has been entered. 


Fig. 1, along the tongue ¢, Fig. 2, 
center; clamp lightly and 
Measure the turned part to 


inch dead 


determine variation over or under the 


often as neces 


sary until the turned part measures from 
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Do the same with the screw in D and 
then with the one in C; turn home se- 


curely the screw in E and withdraw the 
tool from the work 

perceptible on the 
work two parallel 
the 


and 


usually 
of the 
lines indicate 
tact the 
which by comparison enable one to readily 
the relative 


There are 


turned surface 
which points of con- 


between work the rest and 


perceive any inequality in 
pressure of the two faces of the rest upon 
the work. As there should be an equal 
bearing upon both faces of the rest it will 
frequently be found necessary to advance 
or withdraw one or the other of the ad- 
justing screws in B and D and repeatedly 
run the tool over the turned part until the 
all but imperceptible 


points of contact aré 
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DETAILS OF HEAVY-DUTY BOX TOOL 
0.002 to 0.006 inch over the required di- upon the surface of the turned part before 


mension, 
It has been found essential for superior 
work a polished finish that the 


turned part of the work be left slightly 


requiring 


over size, but the amount of surplus stock 
will necessarily vary according to the 
speed of spindle and feed of tool. If the 


speed is fast and the feed fine, less will be 
required than when the conditions are r¢ 
sed 


is no hard and fast rule to go by so that 


ver \s these conditions vary so there 


the matter is up to the judgment of the 
operator who, with a little practice, will 
soon become expert When the proper 
size is obtained, place a properly pre 


pared rest in the recess FR in the head and 
run the tool back over the turned part of 
the hole B 


the rest 1s pressed 


the bar; turn down screw 1n 


with the 
against the work, then relieve very slightly 


fingers until 





the tool can be safely tried with the ma- 


chine feed. 
If the work appears “chewed” it signifies 
that the rest is hugging the work too 


closely ; if nothing appears on the surface 
but the cutter rings the rest is too far 
away. A little turn on the D 
will usually remedy the latter trouble but 
to readjust the 


screw in 


it is generally 
rest to correct the former fault. 


necessary 


The foregoing is an adaptation of the 
method usually followed by an operator, 
FE. Hovey, who has been eminently suc- 
cessful in the use of this tool, and it is 
commendable as a course of procedure for 
those lacking experience. 


When the tool is correctly adjusted it 


will hold up nicely under a very heavy 
cut and a good clean job is the result 
Detroit, Mich B. Bure 
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Arbor for Turning and Facing 


Piston Rings 


The body A made of 


1S 


Che 


1S 


the lathe and turned ang 


about I5 degrees It 





machine 


le at 


threaded a 


to receive gray-iron ring nut C 


B is made of gray iron bored a ni 


for the taper D, and split at E. 
side diameter of B fits the be 


piston rings. 


ring on B and tighten C, whic 




















The 


re otf 


h exp 





steel 
and the shank turned to fit the spindle of 
D is 


t F 


fit 
out- 


the 


To operate, place the piston 


] 
mas 


B and holds the piston ring firmly 

lig. 2 shows a combined turning and 
facing tool, which consists of a body A 
made of machinery steel into which was 
inserted two pieces of '%4-inch square high 


speed steel B and ( The tool B was 
ground square end with both corners 
ground to make a nice smooth cut. C was 
ground on an angle, as shown with i 
side corner to do cutting Che tor 5 
and C were inserted in holder 4 and ad 
justed until the space D was a trifle wider 
than the size of the pist ring Che 
screw /: is then adjusted until the size is 
right 
The tool is d in the ordinary tool 
post of the latl urn the outside diam 
eter of the piston ring with the high point 
of the tool B, Fig. 2, and when the ring 
is turned to size, set the dial on the cross 
feed screw at zero and proceed to face 
both sides of the ring at once. 
The advantage of this style of arbor 
and tool is that the outside and sides of 
A poe ome os HTH Ct 
= q 
panei 
F 
D Cc 
Lal =e 
Lr 
B 
—— 
B 
FIG. 2 
THE ARBOR 





the 
consequently must 
Buffalo, 
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are finished with one setting and 


N. Y 


be tri 


1e 


Nurling Machine for Flat Work 


na 


Nurling 
tool 


ry 


as is do 


such 


yn the periphery of 


is well understood in mi 


plants, but when flat nurling 1s requ 
the 


as on 
= 
FIG. I 


AND 


st 


small flat parts 
i 
ce 
ro 
J 
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ale >| 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Pneumatic Snaps 





l'rom the inquiry on page 753, Vol. 31, 
Part 2, re snaps, your correspondent seems 
to have struck the same difficulty that all 
users of large pneumatic snaps meet, and 
in a later number, another correspondent 
suggests a method of hardening, probably 
thinking the fault is there, but the stems 
will break when not hardened at all 

On page 194 of the current volume Mr. 
Holt his forging and 


mardening the snaps, inc as 
hard g th [ inch 


sends method of 


quoting S 


his largest rivet [he worst trouble is 
met when one uses 114 inch and upward 
With our broken snaps we had adopted 


the method shown in the cut (typical of 
that is, the broken 


after annealing is bored out and a 


large snaps) ; snap 


false 
stem shrunk in, but this, while’ being 
snap, is far 


cheaper than making a new 


from satisfactory, the stems breaking as 


before at the line drawn to represent the 








fillet (although quite soft) The snaps 
break when the rivet head is nearly home 
A 

\ 

\ 

' 

H 

‘ 

/ 

/ 

— 
\ PNEUMATIC SNAP 

and the riveter is rolling his hammer 
round. In doing this he gets onto the cold 


metal with the edge of the snap 

In discussing this matter with a fellow 
toolmaker, who, though not a 
number of 


Snap user, 


makes a large for a 
neighboring bridge builder he told me that 
they had had the same trouble, and after 
adopting practically the same method that 


further 


snaps 


we were using, they tried as a 


experiment the stems in quite 


le OSE 


putting 


and keeping them in with a pin, as 


shown at A, lightly riveted over Che 
snap and stem are drilled through with a 
3/16-inch drill, the stem is then taken 
out and a 14-inch drill is run through the 
same hole Thus when the rivet is in 
there is a slight lateral movement of the 
stem which is free also lengthwise within 
the limit of the hole and pin. The stem 


should be quite slack in the snap, and acts 
merely as an extension of the hammer, the 


real blow being transferred to a point 





much nearer the rivet without any appar- 
ent loss of efficiency. Since adopting this 
method he assured me that they are doing 
at least three times more rivets per snap 
than with the shrunk method. These 
stems fail across the hole, either by crush- 
ing, or breaking, but if when they appear 
tight they are taken out and the drill again 
run through, the stem will often do more 
than before. A strong point in 
this the 


rivets 


favor of method is ease with 


which the stems can be replaced 
Woolwich. Wa .ter G. GrRoococK 





Pulley Crowning on Engine Lathes 


I read with interest the article on page 
303 by E. W. H. on the 


also the omment 


subject, 
fully 


abx VE 


editorial « which | 








FOR THESE 

















PULLEY-CROW NING 


I think also a flat portion would 
be found the center of the pulley. 
No allowance is made for the dead center 
of the the 
slower movement of the screw in relation 


indorse 
near 
and consequent 


crank lever 


to the movement. 

Having been “up against” this problem 
sketches of 
English 


carriage 


on two occasions, I inclose 


my second attempt to adapt an 


lathe to crown pulleys. It 


made engine 

may be a litthe more costly than the idea 
of E. W. H., but as most things in this 
line are worth doing well if done at all, | 


make no apology for the cost 
Figs. 1, 2 and 3 are three views showing 
the attachment complete, Fig. 4 showing 


the lathe carriage as supplied by the mak 


ATTACH MENT 


ALSO 


ers. The original back bearing of the 
cross-feed screw I machined off, and 
fitted the bearing 4 a sliding fit in the V. 
When not in use for crowning pulleys it 
is clamped in position by the screw B. 
The collar C was then fixed on the screw, 
as shown, and a portion of the thread on 
the front end was turned off to allow end 
movement. 

The rod D was fixed to the bearing 4, 
and is free to slide through the hole bored 
through the tool This rod when 
clamped by the screw E prevents any ir- 
regularity of movement between the tool 
post and the sliding bearing A. 

F is a cast-iron box bracket fixed to the 
back of the tool carriage with studs. G 
is a slide to the former 
plate [7 is fixed, the slide and plate being 


post. 


cast-iron which 


























held stationary by the rod J and bracket 
J. To operate, the cutting tool is first 
a; 
i 
~~ 
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FOR THE ENGINE LATHE 

brought to the center of the pulley to be 
turned. The former plate is then brought 
central with the pin and roller K and 
bolted to the The B is 
then removed. 

The carriage can now be brought back 
and the cut the rod D being 
clamped tight by the screw E. This screw 
must be released when putting on sub- 
sequent cuts or when facing the edges of 
This attachment does not 


slide G. screw 


put on, 


the rim or hub. 
interfere in any way with the power cross- 
feed and it is a simple matter to detach 
when not required 

The alteration was made especially to 
deal with one class of pulleys of which we 
turn a large number, but not sufficient to 
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warrant the outlay for a special lathe. also by a dot as required, without disturb Adding we obtain 
Any desired camber or taper within cer- ing the rest of the table 7 
tain limits can be obtained by changing Glasgow, Scotland H. A. DupbGEon. Area of Work r (( 1B 
the former plate H. 
I make no claim of originality for this Finding the Area of a Flanged From this we can easily see that the 
attachment; it is merely an adaptation of ‘ i radius of the blank is 
Sphe Segme raw 
the well known taper attachment. Sph rical gment D n 
3elfast, Ireland. F. P. SrracHan. from Sheet Stock C4+4B —— 
2 Oo! { 4 };3 
N 4 N V2) 
Drill Si f T. Pi Mr. Zeh, in reply to an inquiry under 
rill Sizes for laper Fins —— 
the above heading, at page 527, states that gut since / 1s the hypotenuse ot right 
taking E, Fig. 2, as the radius of the blank ; —— x, 
7 Tr Ce . F . . riangle, oO ch B an are the tw 
The table by T. C. Schaefer at page used for obtaining the flanged spherical triangle, of whicl ; — awe tae tue 
388 relating to taper pins reminds me of scgment, whose cross-section is shown in sides, 
one I put into use some time ago on Fig. 1, we obtain a practically accurate 
- ( 3 
E = | ) +B. 
——_ 2 
D Diam. of Drill for N 
i <= C - 4 ? Half Way through 
ATTN ; ; : , . 
Therefore the radius of the blank is &. 
“5 ‘ — ‘ 
< * ‘ ) joe) - — 
= ; 
A 4 
Radius B k vs 
Taper 1 in 48 -4 per Foot Diam. of Drill for rs 
small Dia. of Pin ™ 
Drill Diagram, y 
Nos. of Drills are Morse Twist. r 
Drill Co's and allow for Reaming “ 12 - 
- l - 
to - . in sin) MOT | See Mor G.1. The Piece to be F 
—ialiBicin|s |=<¢i La 2Aip i¢eciais j=. 
1A 1 AA! .183 |.219 1% 7 13 3 3.154 | K =r 
i 
1B .067 O77 51 .04 None 1AB fe & 
— 
1C O77 -04 e 1 AC} .219 .250 1+ A 2 i es 4.1>2 q 
a 
1D 1AD .214 1°4 l i = 41°54 = A “ 
- e = 
1 E | 083" .094 45.08 1 AE) .209 2°; 1) 4] 4] @ | 42" FIG. 2, Finding The Area of The Work 
1 I -094 47 -03 ec 1AF 
. 
1G 1 AG) .253 | .289, 1% 1 I 5 @ 5.15, | 
1H | .099 | .112 39 | .02 1AH .248 2 H I 5.2'| ¢ 
1 112 42 | 02. @ LAJ | .243 4|'H|D! 5 | @ [524] " 
1K 1 AK | <---E--—» 
G 4 
1L .114 .128 32, 22 | 01 e@ LAL) .295'|.341 24, O | M~ ¢ 21 | ie . 
1M 128 32 36 01 1AM .290 2 2 O I 2) 2 ~ 
1N 1 AN .285 2 “2 r 6.2% | AY 3 
| al : >» 
IP .140° .156"| %" | 24 | 28 0 03,1 AP 
i 4 ¢ 
1Q/|.135'|.156") 1°| 24) 29 0 | @ | 01° 1AQ .352) 409 2 vis! 7.23; | 
1R LAR .342/ - 4 7 | @ {2.3's| * ‘. r 
1S | .151 | .172 ] 20 24 1 1.1 1AS) 332 ‘ 4 I Q 7 @ %. ‘| 
$ rs 
1T | .146 | .172 | 14 21 7 1 @ 1.15, 1AT | 
1U 1AU .418 | 492 3%; Z 8 8.3! | ai . : } 
1 V | .172"| 193") 1 “| 17| 2 2.1°)1 AV) .408 { 8 8.4 | 7 A FIG.8. A-C=+O 
| + ' Ain v HY. 
1 W/ .167 | .193 | 1% 15 18 2 @ 2.1'4 1AW .398 i}2 X 8 @ 8&4 
1x | ; 1AX FIN SHE {ETA WORK 
nt in Sin Tee : 
1¥ |.198"| 219" 1%"} 5 | 10/ 3 3.144 1 AY : 
t t t Figs. 3 to 8 show t ss-sections of 
1Z | .188 | .219 | 142 7 12 | 3 @ (3.1'2/1AZ tC | : . = 
| several ff t s ré ti 
whose 1 is il t isk of lius E 
TABLE OF DRILL SIZES FOR TAPER PINS 
Cot ¢ irs these are n ¢ t the 
ike sting result 
similar lines, of which a copy is given result If he id combined his for las 
herewith, an important difference, how he would have found that it gives an ac 
° « ° - t } ~ y n 
ever, being the provision made for en curat esult it is, if we do not con : — 
larging the holes for the longer pins half sider the expansion contract of the 
way through, to minimize the work on the metal. The formulas he used in obtaining E= \ 3.5)2? + (7.5)? =8 278 
taper reamer ire e as follow 
The table was arranged to take num 
e 9 Ww 
ber of sizes, but only those marked by a frea of S ent +B 
dot in column G were intended to be 4 wE*%=r | (3-5)? 7.S)*) =e 215.199. 
stocked at first If others were added ¥ ‘ 
: ? Ning i} . 
then it was the intention to denote these a. S c N. \\ RYON 











Machine Supports 


The article by Entropy on page 621 is 
interesting, but I think he has slipped a 
cog if he fails to understand why the left- 
hand member of the lathe in question is 
shorter than the right-hand end. It looks 
to me as if the large cone pulley has con- 
siderable overhang as it is, and if the 
left end was made longer, the overhang 
would be still greater 

Atonzo G. COLLINS. 

Philadelphia, Penn 

I take exception to a paragraph in En 
tropy’s article under the above heading at 
page 621 where he says, “When Nature 
g20es beyond one leg to two, it is only to 
support the most insecurely supported of 
all beings, man.” How about the banyan 
and mangrove trees which are found in 
the tropics? These trees spread over vast 
areas and have hundreds of supports in 
the shape of extra trunks which drop from 
the branches and take firm root as further 
support becomes necessary. The tree, of 
course, begins with a single stem, then as 
necessity arises another stem is added and 
then a third, so that the three legged dog 
referred to by Entropy in his article is 
not the only three-legged thing that occurs 
in Nature. Thus the tree grows on add 
ing trunk after trunk until there are hun 
dreds of them, Nature doing for the tree 
as the lathe builder does for the lathe, add 
ing a stein or a leg as it becomes necessary 

New York E. A. DIxiIE 


Distributing Trade Catalogs 





“Entropy’s” article on page 615 was very 
interesting I distribute machine-tool 
catalogs over a large territory, and would 
like to get the views of other men who 
use catalogs and buy machinery, so that | 
may hand them out in a way they will 
like. That’s what I am here for! 


Birmingham, Ala. CLERICUS 





Filing the American Machinist 


Some weeks ago I read an article by an 
English subscriber telling how he bound 
and filed his copies of the AMERICAN 
MACHINIST and asking how others man 
aged In knocking about I have seen 
numerous methods employed for preserv- 
ing Power and the AMERICAN MACHINIS1 

Our master mechanic cut out the arti 
cles he wanted, folded once, numbered 
them, placed them in separate envelops, 
also numbered, and kept them in a letter- 
file box lle indexed all articles in a 
card-index system. He said it took only 
a few minutes a week to keep it up and it 
was very valuable 

Our chief engineer had bound volumes 
of Power since 1892, and stated they were 
the best library he had because they “kept 
uptodate.” The first volume he bound 
himself, making a stiff cover of cardboard, 
neatly covered with black oilcloth with 
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thin leather on the back and edges of the 
book. The next few volumes were bound 
with your “ready binder.” Two volumes 
were bound by taking the advertising 
leaves off, laying the remainder neatly 
one above the other, then making a hole 
through them with a belt punch and fast- 
ening them with 4-inch paper fasteners. 
The last few volumes were bound by using 
a shoestring instead of paper fasteners. 
The yearly index made these volumes a 
veritable encyclopedia of information. 

Our M. M. copied all formulas which 
pleased him into a loose leaf, leather-cov- 
ered notebook, arranged alphabetically. 
He then cut the entire article out and 
pasted it in a scrap book 
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Drafting Table Light 


Referring to the drafting-table light 
illustrated and described on page 420, will 
say that we have recently moved into new 
shops; at the old place we had a fixture 
the equivalent of one described, but not 
quite so convenient. We are now using 
the fixture shown which we like very 
much better. 

The advantages are that having two 
lights there are no shadows, and once 
properly located it is unnecessary to alter 
their position. Both vertical and horizon- 
tal adjustments are provided. 

The lamps hang vertically, enabling the 
use of 25-watt tungsten lamps which, in 
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DRAFTING-TABLE LIGHT 


Our engineer said he would not take $25 
for a collection of clippings made by him- 
self during 20 years’ service. From the 
office he had obtained a pair of heavy 
covers, having two 3-inch steel posts or 
pegs to hold the sheets. He tore out the 
whole page on which was the article he 
wanted, punched holes in the margin, and 
inserted between the covers. He had no 
indexing system. 

These are a few of the best methods I 
have seen employed to preserve articles. 
I have always found that the mechanic 
who bound his papers or kept clippings 
was progressive, uptodate, cheerful and 
optimistic. He always praises technical 
pepers and tells of the benefit he has de- 
rived from them. 


Portland, Me RatpH BtItss 


combination with the old-fashioned opales- 
ent shades, give a most agreeable well 
diffused light at less cost than a single- 
carbon tilament lamp. 

All the parts required to make the fix- 
ture, with one exception, are standard 
stock articles that may be procured from 
any of the supply houses. The exception 
is the socket for attaching the fixture 
which will have to be made to suit the 
board or table on which it is used. 

If preferred a single lamp cord may be 
used, inserting it at the rear of the upper 
arm and connecting to the fixture wire in 
the arms supporting the lamps; this would 
perhaps add to the appearance of the fix- 
ture, but was not thought of at the time 
the fixture was made. 


Tecumseh, Mich. L. M. Cottins. 
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National Association of Manufacturers 


Reafhirmed Principles and Policies, Stated ‘Belief in Immediate Business] 
Activity and Was Addressed on Foreign ‘Trade and Business Legislation 





EDITORIAL 


Ihe first session of the fourteenth an- 
nual meeting of the National Association 
afternoon 


Ne WwW 


of Manufacturers, held on the 
of May 17 at the Waldorf-Astoria, 


York, received the reports of three stand 
ing committees. The committee on Bank 
ing and Currency reported very briefly on 

r inadequat banking system, stating 
that it was invented at the time of thi 
Civil War, and while useful at that period 
f history, today is entirely lacking 1n 
qualiti f flexibility. The system of tl 
Bank of England was also. reported 
against, while the system of the Bank of 
Krance was praised The report ended 
by advising that tl issociation endorse 
the Fowler Currency bill and recommend 
its passage by Congress 

\ traffic or freight committee was ap 
pointed at the | annual meeting to re 
sist the, then, threatened advance in 
freight rates. it found, however, that the 
proposed increases wer! not put into ef- 


and on asking for instructions it was 


by the 


fect, 


directed “ommittee ti 


ignore isolated instances of increase as 


certain members of the association were in 


favor of the attempt on the part of rail 
roads to advance their rates. Speaking 
generally in regard to the advance in 


rates, the committee’s report. Stated: 
“There have been indications, however, 
that the railroads are advancing rates by 


master, 


from a 


indirect methods of which they are 


changing merchandise 


such as 
lower to a higher classification by in- 
creasing the rate on single articles or com- 
modities, by changes in rules, by increas 
ing the minimum carloads, by imposing 
switching charges where no charges had 
heretofore been made, or increasing such 
charges as were already made, and in va- 
rious the extent 


of the rates that have been filed with the 


other ways.” To show 


Interstate Commerce Commission, it is 
stated that between the dates of July 1, 
1906, and January 15, 1909, 3,000,000 pages 
of schedules have been filed; estimating 
an average of 50 items per page gives a 
total of 150,000,000 rate items. 

The committee advised that it be made per- 


1 ‘ 


manent in the following words we 


recommend that the Traffic Committee be 


That 


ment be organized in the 


a special depar 
New York office 


of the association to deal with questions 


made permanent 


f this nature. We urge the appointment 
of this f 
man, thoroughly familiar with freight and 


s head bureau of a competent 


xpress rates and conditions, who will be 
ble to recommend the policy of the organ- 
that 


zation on general traffic matters, so 


Manufac- 
turers felt 
side of right and justice with the rail 


Association of 


make its infl 


the Na 


can 


tional 


uence on the 


vads and with the shippers 


In the section devoted to express rates 
the committee recommended that the 
uestions of expr t s should receive 

enti the same way as the freight 


Anthony Ittner, chairman of the com 
ittee on Industrial Education, presented 
19-page report, which, after considerable 


+} 


opinio!1 n the part o! 


ncertainty of t 
nembers of the convention, was fu 

read entire by the secretary In view 
f its length, the report is remarkable f 


two reasons: With the exception of th: 


rst two pages, or thereabouts, the entire 
report is more or less an unskilful com 
pilation of quotations from rious ré 


ng the last 
devoted to the 
broad subject of industrial education. Th: 
at leaSt of that part 
the f 
quotation, is 


ports and bulletins issued 


two or three years and 
text of the report, or 
which was prepared along path of 
least 
found in this paragraph: 


it may be known to our membership what 


resistance, that is, by 


“In order that 


is being said in addresses and written r« 


ports by the leading educators and in 
dustrial bodies of the country, we will 
give extracts from those which we con 


sider most pertinent and _ interesting.” 
Needless to say, there is little of interest 
or profit in this re-hashing of previously 
presented ideas 

So far as the report was original it was 


extremely, and in our opinion, unduly 
optimistic—even to the extent of suggest 
ing that the committee has little or noth 


is shown 


This 


in the final paragraphs of the report as 


ing more to do! optimism 
follows: 

“We are pleased te tate, however, that 
freed sight. It will be 
of but 
be blest with the fullest possible 


uuchsafed to 


industrial 


mois i 


a matter few more years when 
we will 
industrial freedom, as was 
us by the 
and the Constitution 
\t least we hope so 


“Wishing to set before 


Declaration of 
of th 


Independence 
United States 
you the situation 
| 


as clearly as possible, we have quoted ex 
tensivel from the reports of other 
organizations interested in industrial ed 
ucation, and we now conclude our some 


what lengthy report by the statement that 


there is every reason to be encouraged, 
since there is abundantly increasing evi 
dence that industrial training, such as will 


CORRESPONDENCE 


graduat nished skilled workman, has a 
( \ s’ GREATI FOREIGN 
() RT NITY 

‘ ( tte 1 was given 
} tt irector of the Interna 
Lepublu He 
5S I \mer 
I nu 
( | < »p T 
| ich 
ing the $2,000,000,000 n that is, $25 
this , Yet a 
t t é that 
‘ made in 
( t to show a single legis- 
lered the effect of our 
1 port r export trade 


vvernment officials and 


| writers have not hesitated to say 


t the United States of America pre- 

pares its tariff schedules from purely sel 

motives. It absolutely fails to con 

ler the effect of such schedules upon 
ther countries and upon export trade 


Industrially, South America today is in 
that 
States 70 


the same position was occupied by 


the United years ago, except 
that in place of the small population which 
we then had it has a population of some 
70,000,000 of people It lacks skilled labor, 
1 cheap fuel, but 


capital ane has enormous 


stores of natural resources lo our dis 


credit it is drawing inspiration and capital 
from | from us. Great 
Argentine 


some $1,500,000,000 of capital; it is doubt- 


urope rather than 


Britain has 


invested in alone, 


there is $20,000,000 of American 


that state 


ful if 
capital in 

In regard to purchasing manufactured 
articles Mr 


to talk of any preji 


Barrett said: “It is all poppy 


idice of Latin 


cock 
will buy just 
ed States 


America against us Chey 


as quickly from the Unit as from 
Europe, but w must not levy taxes 
against then 


In closing he made a plea for ambas- 


l more attention to 
duties; for 
furnish 
on in regard to the cost 
for 
on between the United 
States and all parts of South America to 
facilitate the 


sadors who would pay 


commercial and less to social 


tariff commission which would 


reasonable rates; 
marine transportat 
rapid handling of mail and 
d for widespread and ade 
banking 


passengers, an 
quate fe facilities. 

The Postal Progress 
League addressed the convention briefly, 


reign 


secretary of the 


by permission, urging the association to 
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take action in endorsing certain bills now 


before Congress for a parcels post. 


[TuESDAY MorNING SESSION 


The first order of business was the re- 
port of President Van Cleave. He re- 
viewed the labor legislation of the past 12 
months, enlarged upon the efforts made 
in the presidential nominating conventions 
of last year in regard to anti-injunction 
planks, and warned the association that 
renewed attempts would be made in the 
December session of Congress to intro- 
duce and pass legislation inimical to the 
interests of manufacturers. Then fol 
lowed the report of the treasurer, showing 
a satisfactory condition of the finances of 
the association, and the report of the 
secretary showing that the net increase in 
membership for the year had been 127. 

[wo committee reports were received; 
namely, on fire protection and on inter- 
state commerce. In regard to a uniform 
bill of lading. and uniform classification, 
recommendations of former reports on in- 
terstate commerce were reaffirmed, and 
the following statement made: “A bill. of 
lading plan devised by representatives of 
the shipping public, the banks and the 
railroads promulgated after approval by 
the Interstate Commerce Commission 1s 
now in use. ‘The difficulty in the way of 
classification was greater, but a_ select 
body of expert traffic officials has been 
engaged since January, 1908, in the en- 
deavor to reach a solution, and the sin- 
cerity of the railroads seems proved by 
their expenditure of $100,000 per year on 
the work of uniform classification.” 

Proposed increased taxation and our 
$100,000,000 deticit were characterized as 
the “direct result of national extrava- 
gance” and following “a mad excitement 
of military spirit.” “Yet no true political 
economy can afford to neglect moral prin- 
ciples. By far the cheapest way of over- 
coming our enemies is not to have them. 
Customers pay many times better than 
enemies,” 

With reference to the steel schedules 
as they now stand in the tariff bills under 
consideration at Washington, we read: 
“On the one hand the duties on crude ma- 
terial in steel might quite safely, and to 
the ‘advantage of the general manufactur- 
ing interest, have been still further re- 
duced. On the other, the revenue needed 
to restore the $100,000,000 deficit could 
have been in a considerable measure made 
up from moderate duties on tea and cof- 
fee, of which the consumer need be hardly 
conscious, and by an inheritance tax 

commended by the President.” 

l-ormer recommendations for extensive 
mprovements in our waterways were re- 
peated, three projects being specifically 
mentioned: First, a deep water communi- 
eation from the Gulf by the Illinois and 
Chicago rivers to Lake Michigan; second, 


interior, * still-water way between 
Massachusetts and South Carolina; third, 
a ship canal from Lake Erie to the Hud- 
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son, and thence to the Ocean by way of 
Lake Ontario and the Mohawk river and 
connecting canals. Issuing of bonds was 
suggested as a proper means of obtaining 
funds for these great improvements, in 
order that the costs thereof might be dis- 
tributed over the present and future gen- 
erations in accordance with the benefits 
derived. 

The committee on fire protection ad- 
vocated the enactment of a fire-marshal 
law in the 35 States which have not yet 
adopted such legislation. A proper fire- 
marshal law, the committee stated, could 
“by publicity and education on the one 
hand, general State regulations on the 
other, and finally through pressure on the 
municipalities through different channels, 
produce a distinct betterment of fire-waste 
conditions in any State in this country.” 

The address of the morning was given 
by S. B. Scudder, of the International 
Banking Corporation of New York City, 
who spoke on the opportunities of the 
manufacturer in foreign fields. 


[UESDAY AFTERNOON SESSION 

An address presented by Thomas E. 
Durban on desirable improvements in in- 
terstate trade was read by the secretary 
in Mr. Durban's absence. Attention was 
called to the lack of uniformity in State 
laws dealing with so-called foreign cor- 
porations, and the statement was made 
that in regard to certain lines of manu- 
factured products a distinct hardship is 
placed upon the manufacturer because he 
must build apparatus to meet a wide va- 
riety of specifications incorporated in the 
laws of the various States.. “We think 
that there is no subject that the National 
\ssociation of Manufacturers can take up 
that is as important to their welfare as 
the uniform law of ccrporations and es- 
tablishing the right of corporations to do 
business throughout the United States. 
The relation of trade between States is 
of more importance to the manufacturer, 
if possible, than the relation of trade be- 
tween countries. Our home market is the 
most desirable market we have, and the 
freer exchange of trade we can have 
among ourselves at least, the better it is 
for manufacturers. 

“The idea of regulating trade in various 
States, not only appertains to corporations 
in general, but in our particular case, we 
being manufacturers of boilers on a large 
scale, is directed particularly in many 
States at our specific trade. For instance; 
the various States in the Union have 
enacted laws governing the matter of 
steam boilers, stating the quality of ma- 
terial to be used, the thickness of the 
material, and the manner in which it 
shall be worked or put together, and in 
no two States are these laws similar; so 
that a general contractor or general man- 
ufacturer who finds it necessary to locate 
branch offices in various States is con- 
fronted by the fact that he must have 
boilers built to conform to the various 
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laws of the States, and a boiler that would 
fully comply with the requirements in 
New York State could not be used in 
Massachusetts, and one that could be used 
in Massachusetts could not be used in 
Pennsylvania, etc.” 

F. R. Boocock, secretary of the Ameri- 
can Anti-Boycott Association, addressed 
the convention on “Law and _ Reason, 
Labor’s Two Best Friends.” The trend 
of this address is sufficiently indicated by 
the title. 

Then followed reports of the commit- 
tees on merchant marine and on forests 
and waterways. The committee on mer- 
chant marine, after succinctly stating the 
present condition of American shipping 
and its decadence since the days of Presi- 
dent Madison, took up the two remedies 
that have been generally suggested; 
namely, differential duties and ship sub- 
sidies, analyzed both, stated its belief that 
differential duties are impracticable and 
strongly advocated the enactment of na- 
tional legislation providing for ship sub- 
sidies. A pertinent paragraph dealing 
with the future use of the Panama canal 
is: “We are building the Panama canal 
which will cost from $300,000,000 to 
$500,000,000 without a ship at the present 
time to go through it. We have a few 
Trans-Atlantic ships with a moderate mail 
compensation, but none that would use the 
Panama canal. Therefore, we are build- 
ing the canal to give Germany and Eng 
land better facilities for their magnificent 
merchant marines and for the extension 
of their trade. What an anomalous posi- 
tion the United States Government oc 
cupies! It maintains a fighting navy at a 
cost of $130,000,000 a year, and no ships 
for transports in case of war. It builds 
a canal at a cost of $300,000,00Q or more 
and not a ship to go through it.” 

The report closed with the following 
resolution: “Resolved, that the association 
recommend to Congress the passage of a 
bill like that under consideration at the 
last Congress and advocated by President 
Taft, providing for sufficient postal com 
pensation to enable a swift and regular 
service in American steamships to the 
principal countries of South America and 
to the ports of Australasia, Japan and the 
Philippines.” 

The report of the committee on forest 
and waterways reaffirmed a _ previous 
recommendation for the immediate repeal 
«f the timber and stone act, and suggested 
the building up of a body of men in th« 
interests of the forest service, to be called 
upon for military duty whenever occasio 
arose; at the same time suggesting th 
the regular army and national guard 
should be called into service whenever: 
disastrous fires threaten any of the for 
ests in any part of the United States. 

The most general and Animated discus 
sion of the session, in fact of the conver 
tion, took place on the report of the tariff 
committee. The report declared for the 
idea of a permanent tariff commission and 
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prophesied that a bill providing for such 
a commission or board would be passed 
within a few weeks. A certain amount 
of vigorous opposition developed against 
this idea, which has been supported by 
the for the last two years. 
Finally a compromise was effected in 
favor of the suggestion that the President 
be authorized to employ from time to 
time experts to make such investigations 


of manufactured articles as he may see 


association 


fit. Instructions were given to prepare a 
resolution embodying the desires of the 


eonvention in regard to tariff legislation. 


WEDNESDAY MoRNING SESSION 


This session was given over to*com- 
mittee reports. The Committee on Bank 
ruptcy commended the national bank 
ruptcy act. of 1898 as the best law in its 
field which has, ever been on the statute 


book of the United States and presented 
the following resolution: i 
“Resolved, That the National Associa- 
tion of Manufacturers will, as in the past, 
combat all attempts to repeal this act or 
to weaken it in any essential particular, 
regardless of the quarter from which the 
act is assailed or the pretext on which th: 


assault is based; and, be it further 


Resolved, That the operation of this act 
has shown that in some details amend- 
ments ought to be made so that it would 
more fully meet the business demands of 


the day; and, be it further 
Resolved, That the National 


of Manufacturers stands ready to cooper- 


Association 


ate with every other industrial or com- 
mercial organization which seeks to 
amend the law along conservative and 


progressive lines.” 
Che Committee on National Incorpora- 
action which 


on outlined two courses of 


t least worthy of consideration. 


First, the 


result by 


Sseciil 
accomplishment of the desired 
federal enactment of some legiti- 
national in- 
the 


plishment of precisely the same result by 


mate scheme of permissive 


corporation; and, second, accoin- 
common-sense 
After 


discussing these two plans and stating that 


rational, intelligent and 


plan of uniform State legislation. 
many lawyers versed in constitutional law 
question the constitutionality of a national 
corporation act, the report closed with the 
followifig “Our reccm- 


mendation, therefore, is that the matter 


recommendation: 


of securing progressive scheme of uni 


rm State legislation with respect to laws 


affecting manufacturing interests in their 


various and manifold features be referred 


to the counsel of the association with in- 
structions to lend what moral support our 
ywward those who are 
that 


solution 


give t 


association can 
laboring in behalf of the problem 


needs urgent and intelligent 


The 


lecidedly optimistic in tone 


regard to pure food was 
“Your com- 


report in 
‘ 
mittee is able to report a marked improve 
ment in the grade. of food products as 
pack iges 


belief that 


noted by the statements upon 


It has been committee's 
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the fundamental principle of labeling is 
to require fair, plain and honest state- 
ments so that buyers can readily inform 
themselves as to the contents of packages. 
This, of course, can only be had through 
the statements on the labels. The com 
mittee expressed its approval of the re 
appointment of Secretary Wilson, of the 
Department of Agriculture, and recom 
mended to the association that it 
every support to the secretary in working 


render 


out the provisions of the Pure food and 
Drug Act.” 
Che 


“There can be no 


Committee on Immigration said: 
denying the statement 
that proportionately our immigration does 


not come from as desirable sources as in 
earlier times; that is, the aliens that come 
to us now being so different from the 


original stock cannot so readily be as 
into the politic. More- 
over, those now coming do not, to as great 


similated body 
an extent as in the earlier, times, become 
attached to the soil, but go into occupa- 
tion to which they have been but illy, if 
at all, adapted. Your there- 
fore, recommends that you cooperate with 


committee, 


the commissioner general of immigration 
in the passage of any laws that tend to 
raise the personnel of immigrants; that 
every effort be made exclude the dan- 
gerous element of secret societies; that 
we favor selection rather than restriction 
of immigration; that the contract and 
labor law be impartially enforced and 
every effort be used to divert immigra- 


tion from the larger seaport cities to the 


interior, and that assimilation of immi- 
grants. be made a matter of careful re 
S¢ arch = 

\ number of resolutions were adopted 


the discrim 
foreign inventors in 


in that the 


[hat on patents referred to 


made against 


ination 


several Europea untries, 


inventor is compelled to work his 


country in whicl 


patent 


n the it 1s patented, o1 


ré voked 


steps whereby 


run the risk of having it Con 


was urged t take 


egress 


American inventors can be freed from 


these undesirable provisions through suit- 


able 


the merchant 


treaty agreements Resolutions on 


marine, industrial eglucation, 


forests and waterways, fire prevention and 


the tariff were in line th the discussion 
and committee reports that have beet 
referred to in preceding paragraphs. [| 
view of the « t of engine¢ 
ing work now | ¢ ried on by th 
[ ited St (y nt im the 1] 
provement of rb river d tl 
reclamation work e West and Sou 
iT | \ res 
to Congre s g go the stabl ent 
ta new natio I (y 
ernment to be know S de tment 
f Public Works 

\not esolut 
juestion of news ( lical ad 
vertising which stated that such adverti 
ing 1s a commodity to be both bought d 
sold, and that publishers should furnis! 
ccurate information as totheir circulat 
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and should establish and maintain uniform 


rates for service rendered 


unitorm 


WEDNESDAY AFTERNOON SESSION 
the speaker of the afternoon was James 
\. Emery, special counsel of the Council 
of National Industrial Defense. His sub- 
ject was Legislation Affecting Labor 
Troubles,” and his address reviewed at- 
tempted anti-injunction legislation of the 


past 12 months in both the National Legis- 


lature at Washington and various State 


legislatures 
| fficers resulted in pl 


Kirby, Jr., of Dayton, ©., in 





he president's chair. In briefly outlining 
policy in his inaugural address Presi 
dent Kirby said ‘My policy is the policy 
f David M. Parry and James W. \ 
Cleave Retiring President Van Cleave 
I elver several gifts as tokens of the 
appreciati vith which he was held by 
his associates and members of the asso 
clatior Phe were a bronze placqu 
check for $10,000, a ruby and diamond 
arf pin, diamond ring and an 
ciation badge set with diamonds 
Phe social feature of the convent 
was the reception and banquet of Wednes 
day evening. Count Von Bernstorff, Ger 
man ambassador, spoke in defense of the 
doctrine f utuality in foreign trad 
He expressed a hope that Germany might 
negotiate a new commercial treaty with 
the United States as present agreements 
would be abrogated after the passage of 
the impending tariff bill He stated his 
belief that ymmerce is reciprocal and 
based on fair exchange and mutuality 
and expressed the h pe that the trade be 
tween the United States and Germany 
might be basis of fair exchang 
In reply Congressman Charles N. Fow- 
1¢ let us be careful lest in estab 
lishing mutuality we give away our own 
narke 1t $25,000,000,000 You hould 
be ve reful before vou make a move 
that it is really to vour advantage, and 
remembe that the me market is our 
WI it 1s better to have a home 
market of $25,000,000,000 than to be shar 
ing in a foreign market of $10,000,000,000, 
f vhi ‘ nat in the world ’ 
\ new ke, d 1 to brin ess 
t vell t higt t ! peed t 
qui top o1 e given a test 
the », “T The inventor of 
levice ¢ t vill brin 
rut he T oO kn 
I t ful few sec | 1 
t] N D { t 1 ed ro 
for the xperiment tf take place Tt 
device 1s made up of two large 
fastened by hinges to each side of th 
ip below t water | which, when 
h | close ft t] ps 
fee nd 6 fe 
WW] ) | dd wl 
hic V« 
$31 th. o] gles to the si 
>. 
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Radius Milling Mhines 


The engravings illustrate tw special 


radius milling machines built by the New 
ton Machine Tool Works, Inc.. Philadel 


phia, Penn One of these macl 


mes is 


I 


shown in Figs. 1 and 2, is equipped with 


1 1 


horizontal spindle; the other, lig. 3, has 


1 vertical spindle and the work is held 
horizontally as illustrated 

ruction of the horizontal ma 
( ly shown 1n Fig ( 
metlhic f operating will be underst 
f1 » whicl how 
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ble-speed 1o-horsepower motor running at 
from 350 to 700 revolutions per minute 
[he cutter arbor is supported by the yoke 
shown on the table and also revolves in 
a.brass bushing having the same form of 
bearing and adjusting nuts as the spindle 
and bushing referred to above. The cutter 
arbor is driven by a broad-face key and 
is held in the spindle by a through retain 
ing bolt. For convenience in setting the 
cutters to the work, the spindle has hand 
adjustment operated by the two hand 

' ’ 


7 
acK OT 


wheels shown in Fig. 1 mm the 


spindle, one for the liustment and 
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justed*to a sliding fit. There are eccentric 
levers provided for clamping the saddle 
rigidly to the upright after the final ad- 
justments have been made. For minute 
adjustments of the cut, the nut shown in 
Fig. 2 is used. Three changes of friction- 
geared feed are provided through the train 
of gears shown at A, Fig. 1, and also 
power fast traverse, both of which can 
be reversed if a double-throw switch is 
used in connection with the motor 

In operating this machine, the various 
idius fixtures are clamped to the bottom 


rf the swinging rm, as shown I he arm 








het if ih j 





tte . af 


pint? | 
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ri RADIUS MILLING MACHINE WITH 
milli irbine worl | spindle of this 
machin > inches in diameter and 1s 
driven by sleeve revolving in a_ brass 
bu y ving parallel internal and 
a r \ nal bearing with adjusting 
nuts t ompensate tor wear) mn the reat 
of t ipright | front bearing of the 
spindle is also of bronze with taper ex 
ternal and parallel tnternal bearings with 
acgjusting nuts to mnpensate tor wear 
The spindle sleeve is driven through in 
termediate spur gearing by a General Elec 
tric tvp CO” continuous-current varia 


HORIZONTAL SPINDLE Fit 2. RADIUS 


the other for locking the spindle securely 


ie sleeve 


lhere are two saddles mounted on the 
upright [he upper one carries a trun 
nion n which the swinging arm is 


uunted and the lower one has a com 
und slide arranged to travel horizon 
' 

ly. carrying the swinging arm = (on 
which the fixtures holding the work are 
mounted) past the cutters [he uppet 
saddle has a vertical adjustment for the 
different length of radii and is held to th 


upright by a double taper shoe lw s ad 


MILLING OPERATING ON TURIINE WORK 


is adjusted to the left and the work 
mounted in a fixture, after which the arm 
can be brought to the cutters by hand or 
by the fast traverse motion, and the cut 
taken by the power feed which is more 
clearly seen in Fig. 1, which shows the 
compound slide on the bottom saddle. To 
insure rigidity while taking these cuts, the 
knee shown on the table is adjusted 
against the swinging arm giving the arm 
a substantial front and rear bearing. All 
adjusting screws are fitted with gaging 
devices giving measurements varying by 
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0.0005 inch. The machine is equipped with 
pump, piping and attachments for lubrica 
tion. It has capacity for arcs up to 68 


inches in length and radii up to 100 inches 


Hardening Steel 


By E. W 


HARRIS 


Very interesting are some of the ide 
expressed by recent contributors ch 
hackneyed subject as hardening steel; 
interesting because the fundamental points 
in the subject still rem mystet id 
while such is the case the last wor 
not be said upon it here seems n 
however, to be sufficient definite knowl 
edge on the subject to warrant 
itic tabulation of facts with met f 
applying them in concise 1 
purpose of this article is t go 
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we are to use the most widely accepte 
theory that the carbon changes at a certan 


temp rature ind acts upon 


quenched, it is reasonable to suppose 1 
the volume of carbon 1n a low-carbon st: 
. veak t ct it nd wit 
steel whi v té peratu 
ompat rden the density « 
c t len if 1 
val trecdon 1 ig in the steel, whi 
presume the 101 f the molecules 
metal allows it to do under high heat 
As to the quenching part of the pr 
it is the common experience that 
juicker the é ed trom t 
tal the rd will becom« | 
ell the case a sol l f salt nd wat 
vill be the implest 1f not the most ft 
ent ast VOrkK 1 
With the facts fore [ would su 
gest that si é ig ted on si 
li . re I I] Ving Let ll ¢ 




















FIG ADIUS MILLING 


a) 
= 


upon which such a_= system may ~ be 
worked 

A Having arrived at the fact of there be 

ing a critical point in the heating of high- 
we have also proved that at 


ch 


carbon steel 
that 
steel 


but 


or immediately above it, st 


the best 


point, 
harden to advantage, 


still 


will 
haphazard 
effect, 
the 


we resort to the 


methods of deducing cause from 


which means, in this case, finding 


cC rtain 


This 


quenching at 
ats 


critical point by 


known, or often unknown he 


way is, of course, necessary when the ex 
perimental stage is not yet passed, but we 
appear now, to have arrived at a stage 


when can advance some 
We know that the greater the density of 
the steel 


the critical point at which it will harden, 


we 


carbon content of the lower is 


using for our purpos¢ clear, cold water as 


2 quenching medium. From this arises 


another fact that steel must contain a cer 


tain proportion of carbon to be capable of 
heat No 


hardening at all, at any w if 


MACHINE 


WITH VERTICAL SPINDLE 
centage ot carbon crore I ICaAVeS ( 
manufacturers 
let 
chart or 


In conjunction with this 


our laboratory 


experts araw up a 


table stating the “critical point 
. - : 1 > = 
of heat ascertained for each known quality 


of 


steel, with brine as a quenching 
medium This matter can form, witl 
probable improvements, the basis of the 
chart or tabk 


with the this 


We ATC 4 
that 


tact at 


; 
mironted 


stage other quenching mediums are 


brine with results 


the 


many Oo! 


used besides varying 


according to articles to be treated 


With 


theory of the quickest transmission of heat 


these secret fluids our 


may not agree; most of the acids used for 
this purpose probably act upon the changed 
kind of 


necessary to 


Howbeit, 


these 


carbon as a stimulant 


; 
we know it is use 
fluids by which the quenching can be done 


upon a comparatively low heat, thus avoid. 


ing somewhat, distortions, fractures and 
the like 
Realizing this, the table suggested abo 


S99 
e supplemented by the riti points 
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The Cost of Repairs to Machines 
and Tools 


In many shops the cost of repairs to 
machines and tools is almost an unknown 
quantity, as practically no record of it is 
kept except to charge it up to general 
expenses. When a machine breaks down, 
or a tool goes out of commission, they 
are repaired if possible, and little or no 
attention is paid to the loss of earnings 
from the machine, and too often, even the 
cost of repairing is unknown. It 1s looked 
upon as an expense that must be met and 
so why bother with it? 

But the shops that do “bother” with 

ch things often find out some interest 
ing things that save dollars in later years. 
They find that the result of a little care- 
lessness or want of forethought may cost 
many dollars and even though the of- 
fender be discharged, the cost of the re 
pair remains just the same 

Those who have studied the repair 
question to a considerable extent, are in 
clined to lay more stress on ignorance 


than carelessness and to blame themselves 


to some extent for not paying more at-° 


tention to the proper instruction of both 
men and boys when a new tool is put in 
the shop. Men who are not accustomed 


to 


vear-driven machines can hardly be 
blamed for going astray if left to their 
own devices; as some of them are de- 
cidedly puzzling to an untrained man. A 
few minutes’ careful instruction in such 
a case will often save dollars in repair 
bills, especially in the case of an ap- 
prentice. And it is an open question 
whether it is not better to keep a man 
who has had an accident to a machine 
than to try breaking in a new one, as, 
unless he has lost lis nerve completely, 
he is very apt to be a better man than 
the average. It is expensive training, but 
often very effective, 

[Then there is the question of lubrica 
tion, which has been touched on before, 
and which is believed to be the cause of 
too large a percentage of repairs. But 
whatever the cause, it will pay to watch 
the repairs more closely than is apt to be 
the case, and it will be found that many 
f them can be reduced quite materially 
by instruction as to the proper use of both 


chines and small tools While this 


m self-evident to all who are 

d mechanics, it must be remembered 

that many men work in the shop from 
rcumstances and not from any 

titude in this line of work 

lhe re the men who are responsible 


ccidents that result from lac! 


f knowledo¢ but the real re sponsibility 
ies in the failure to properly instruct the 
who are to operate the machines. A 
ittle care in this direction will save many 
dollars in repair bills in the course of a 
well repay the time and troubk 

t mav seem to he 
It has been 1wgested, and it seems to 
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have many good points, that boys be em- 
ployed on repair work to some extent as 
well as upon the regular work of the 
shop. This not only gives a variety to 
their work, but also allows them to be 
come iamiliar with the construction of 
the various machines, points out the weak 
spots and the damage that may be done 
by careless handling. It should prove an 
object lesson that will make a lasting tm 
pression and tend to prevent similar ac 


c 


cidents in the future 


Smoke Prevention is Possible 


A bulletin on the Smokeless Combus 
tion of Coal, prepared by D. T. Randall 
and H. W. Weeks, is about to be issued 
by the Technologic Branch of the United 
States Geological Survey Between 400 
and 500 industrial establishments have 
been inspected in 13 of the largest cities 
f Indiana, Illinois, Kentucky, Maryland, 
Michigan, Missouri, New York, Ohio and 
Pennsylvania and from 284 of them suf- 
ficient information has been collected to 
form the data of this report. It is shown 
plainly that bituminous coals high in vola 
tile matter can be burned without smoke; 
that large plants carrying fluctuating loads 
can be operated without producing ob 
jectionable smoke. The necessary fac 
tors are proper equipment, efficient labor 
and intelligent supervision 

It has long been contended, and rightly 
so, that smoke prevention is possible and 
it is nothing short of a disgrace that some 
of our most progressive cities allow the 
surrounding atmosphere to be polluted by 
smut and smoke from the stacks of in- 
dustrial plants. Smoke prevention is pos- 
sible; yet the work of educating the pub- 
lic to a realization of this fact, and the 
corollary that it is possible to rid our 
cities of the smoke nuisance has been dif- 
ficult, protracted and thus far only par 
tially successful. The facts and conclu 
sions presented by this bulletin are cumu 
lative rather than new, yet they should 
serve an excellent purpose in once more 
showing the public that they can have 
cities free from smoke if they will, and 
showing manufacturers that cheap pat- 
ented additions to poorly constructed fur 
naces lead to inevitable failure he 
principles surrounding smokeless combus 
tion are not abstruse. They are easily ap 
preciated, easily applied in practice and 
or elimination of 


one of the most unsightly, disagreeable 


the result is abatement 
American lif 
Valuable general conclusions are pre 
sented by Messrs. Randall and Weeks 
We read: “Smoke prevention is possible 
There are many types of furnaces and 
kers that are operated smokelessly 
‘The value of this smokeless require- 
ment to the average purchaser lies in the 
fact that he is thus reasonably certain of 
od installation \ od stoker or fur- 
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nace poorly set is of less value than a poor New Publications in a usable form and 


stokér or furnace well set. Good installa cal NI 


tion of furnace equipment is necessary for lL’ GRGING By John Lord Bacor 106 in such a manner that they cannot be mis 


smoke prevention 6xg-inch pages; 175 illustrations; in inderst [he only detracting teature 
dexed American School of Corres from an American viewpoint is that it 


“Stokers or furnaces must be set so that n ocn ‘9 int 
combustion will be complete befdre the pondence, _hicago, [1] | rice, I. I i@a I wil practice and, ner 
gases strike the heating surface of 


[his is an elementary book on forging fore, differs fro rs in regard to many 
d tempering, written as a textbook for details and standards lhe first 6 chapters 


1 TT 


boiler. When partly burned gases at : 
, ome study Chere are three main di deal with the t f drawing and from 


] 
i 


temp¢ rature Of Savy 2500 <¢ " 
heit strike the tul P= hott visions: “Materials and Tools,” “Typical th with sufficient practice, an intelll 
. lorging Operations” and “Miscellaneous gent beginner sl 


tubes of a boiler at say 350 
degrees Fahrenheit, combustion is neces < 
sarily hindered and may be entirely ar Forging Pr on The gen ral smith’s make simple worl oe 
rested. [he length of time required tor 7 Ms are illustrate J ind described, simple inks a8 8 s ' 


the gases to pass from the coils to the —— * wey S making and dress se ; n 
heating surface probably averages con S — machine-shop tools is 
siderably less than one second, a fact reated, the common power-driven torge tor re al ny SH . 
. shan tool - deccrihbed nd lacels S annt 1 ‘ 1 } menace ( 
which shows that the gases and air must ' Jlageateg is = oo : 
: : - : . t10n 1 levot 1 ¢ reprint frot ’ ; £ eh, r ] t noint { work t ¢ 
be intimately mixed when large volum« é' ‘ 
- . f ticle |} font EKithe Thoamenn : | seal draftsmat is f 
of gas are distilled, as at times of hand 7 ree —— . 
hring, or the gas must be distilled ic We . : k 1s fairl 
: : well written. is p =] 1 be of é 
formly as in a mechanical stoke ; ee 
‘eT - ’ . . ery! t I student Tt pprentice >t ferring ‘ +} ' ' rt < n 
No one type of stoker 1s equ y val Ca ee ae ‘ , rane sone f 
a . = LaCKST t t lie i 
able for burning all kinds of coal Bias it 
plant which has an equipment properly ‘EAT ENERGY AND FUEL: By Hanns \ Ze i , 1 , 
‘ — a a a , t xt ) l : ' 5 
designed to burn the cheapest coal avai Juptner ; slated by Oskar Nag , , 
able will evaporate water at the least 301 Oxg-inch pages; 118 illustrations . oo , 
ana indexed McGraw Publishing | Personals* 
' ‘ 4 : al: 
“Although hand-fired furnaces can b pany, New York City Price $2 
. 1 1 1 l he oO Sf t sor t they mMmnet 
cperated without objectionable smoke, the the autl oS Poe ; mperi \ \ 
s . : , », atsteet ] : 
fireman is so variable a factor that the nd Royal | , Vi \ Gat Compa 
ultimaté solution of the problem depends ‘*™ "1S Work as a text book ' awe ppointe erintendent 
: nd as hay ) frye +] nractic , ef mee : 
on the mechanical stoker, in other words, wie 1 hand , ~— ne f th lartiord Suspet n Company, 
: gineer [hus it ives not nly unda : . 
the pe ronal element must be eliminated : - ty funda jersey City, N J 
mental principles it also the latest ex , , 
; , ner 


There is no hand-fired furnace from bia, Edwat Schwart formerly general 


. 1*4: yerimental data and pr tice Among the : . 
which, under average conditions, as good ! A , ee sree t. Antwerp elephone and 
, . : topics of greatest interest are measur 
results can be obtained as from many dif : ee ateteel Was Antwerp, Belg 
, , - ment of high temperatures and recent dat ' 
ferent types of mechanical stokers, and of é r ; ae a intr nd for the pre 
; ; on the melting points f various su 3 s 
the two equipments the one that will re ' ‘ : ent, | ted in Chicago, III 
: H . stances; discussio1 t incomplete combus 
quire the least attention from the firemen ‘ ' ( a a fae + nast te 
. tion at constant \ ime and constant pres a si ati 
gives the best results. The most economi ‘ ; : 1] the nosition of assistant 
. ; sure, and a. great amount of informatior pas 
cal hand-fired plants are those that ap lid , ‘ , bin cl re of 
: Riot n solid, liquid and gaseous fuels nd s . - 
proach most nearly to the continuous feed ; : a ; +] sales department of Gould & Eber 
. their production Lt ~hapter on th iepartm id 
of the mechanical stoker : : New N. J.. has 1 tal 
TI 11 ' v d gasification of tuels Ss of especial alu : 
“The small plant is no longer dependent ; mol t of 
== g al The tabular dat re ndant nvet . ‘ 
on hand-fired furnaces, as certain types s ; , 
7 ; ; ~ a, ntly arranged titute e of t 
of mechanical stokers can be installed un , r 
most useful features of t 


ar - te of high ‘ono! t ré . ] 

der a guarantee of high economy with 1 Sinees of tha chatter bandiens te: Perens ' 

duction of labor for the fireman etry: Combustion Heat and its Deter + the Tinited States Geolos 1 Sy 
“In short, smoke prevention is both  jjjnatioy In = ( oe d lesig 


possible and economical.” Combustion Temperatur Fuels—w 


The last sentence of the hove juota 7 t. brown ¢ , 1 
tion is striking and should be considered te 1 charee ‘ ’ Col ( ( 
by owners and operators of coal-fired  jng Apparatus Liquid nd G 


boiler plants and by the general public as) Fuels: Producer G Water Gas. Dow t t TI 
well It shows the possibility of clean Gas, Blast Fur Gas and Apparatus 1 
cities, of clean surroundings for manufact the Productio1 f Fuel G : Lhe | 


uring plants and the accomplishing of re- can be justly recommended nvor R 


sults that will tend to aid in tl 1 terested in t ] | 
servation of our fuel resources. Any a : S: S 
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munity that will, can rid itself of the d 
NNFI | ~ 
, ' 
grace of a smoke-laden atmospher nd o1 : ; ~ a 
-~ , . ~ 
a layer OF grime nd soot o1 i xte! rt , . . n 
" P T I xT | 8 nN (si W | @ 
objects; for the principl f mbustior eur Vark Cu Dp, ie 
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can produce furnaces that will burt il f te kind and in ite j ] 
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with smokeless combustion in short f material is good: it ' 
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smoke prevention is both possible and nd easy: definitior ! le warded 
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New Tools and Machine Shop Appliances 


Showing New Ideas tn Machine Shop Equipment. That 
Make it Possible To Do Better Work at a Reduced Cost 





tee | 


Plain Grinding Machine 


A new plain grinding machine brought 





out by the Brown & Sharpe Manufacturing 
Company, Providence, R. I., is illustrated 
im the accompanying engraving his 
grinder, which is known as the “No. 12,” 
embodies a number of features of interest. 
A feature of special importance is the 


complete separation of work.speeds and 


table feeds. By this arrangement it is pos- 
sible to obtain a correct table feed for any 
work speed, thus, when it is desired to re 

move stock rapidly, a slow speed and fast 
feed are available. Any of the changes 
of feed or speed can be made without 


stopping the wheel, work or tab In tl 


ATES T 


work-carrying table at its reversing point 
when the automatic stop mechanism has 
been set in operative position at any time 
during the traverse of the table. The 
cone seen in the rear view operates the 
work table through suitable gearing and 
clutches, the reversing mechanism being 
controlled from the front of the machine by 
a lever reciprocated alternately by revers- 
ing dogs carried by the table. Pressure 
applied by the operator on the knob in 
front of the hand wheel during the last 
traverse of the table before it is to be 
stopped brings the hand wheel, which is 
standing still during power traverse of 


the table, into operative connection with 


the table-traverse mechanism by means of 




















INFORMATION 


reverses, it can be of much larger diam- 
eter. The mechanism for connecting the 
hand wheel to the table-traverse mechan- 
ism does not require another operation 
besides that which the operator necessarily 
takes to stop the machine, therefore there 
is no more time consumed in operating 
the machine, nor is the number of levers, 
knobs, ete., increased. 

‘he table-traverse mechanism mounted 
on the front plate shown, also includes a 
fast and slow change of speeds suitable to 
change from a traverse speed correct for 
roughing out work to a correct speed for 
finishing. This change of speed is made 
by shifting a small lever, shown just above 
the right-hand hand wheel. The auto- 








BROWN & SHARPE NO. I2 PLAIN GRINDING MACHINE 


front view a lever is shown at the left for 
starting and stopping that part of the over 
head works which feeds the table back and 
forth and also drives the work-driving 
pulley on the headstock. This lever re 
places the shipper arm generally employed 
for this duty and changes from the tire 
some horizontal movement over the oper 
ator’s head to a vertical movement in front 
of the operator near where his hands 
would naturally be in operating the ma 
chine. As this lever is moved every time a 
piece of work is calipered or removed 
from the machine, the relief to the oper 
ator becomes quite a factor in increasing 
the output of the machine. 

The reversing mechanism, which allows 
work to be ground close to a shoulder, 
embodies the well known “load-and-fire” 
principle of construction with the addi 
ticnal feature of automatically stopping the 


clutch teeth, and when the table comes to 
the reversing point it is automatically 
stopped. Several advantages are obtained 
by the table-traverse hand wheel standing 
still during the power movement of the 
table. The nature of the operation of 
grinding requires the operator to stand 
close to the machine for the delicate ad 
justment of rests, etc., during the move 
ment of the table; the inconvenience and 
danger during this operation, due to a re- 
volving hand wheel and protruding handle 
are here done away with. The hand 
wheel is necessarily geared up to give an 
easy and accurate movement to the table 
when facing a shoulder on a piece of 
work; this gives a comparatively high 
speed to the hand wheel and its momen- 
tum is a serious factor when reversing the 
direction of the table-feed mechanism 
Therefore, as the table hand wheel never 


matic cross-feed used on this machine is 
of the usual type employed on the Brown 
& Sharpe grinding machines, but has been 
provided with means for disconnecting 
the hand wheel (shown at the center of 
the machine) which is used for the fine feed 
of the grinding wheel toward the work. 
[his leaves the wheel slide free to be 
moved quickly from one extreme of its 
travel to the other, thus thoroughly dis- 
tributing the lubrication under the ways 
of the wheel slide. This has been found 
very important as it is only when these 
bearings are thoroughly lubricated that it 
is possible to get the movements, often as 
fine as 0.000125 inch, that are required. 
This quick movement which is obtained 
by the hand wheel, shown just above the 
cone pulley in the rear view, .serves also 
to change the position of the grinding 
wheel quickly for different sizes of work 
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The wheel-carrying slide is gibbed 1 dle speed vary from 1200 to 2400 revolu- ence in applying this fitting whether the 
the ways by a gib which is carefully fitted tions per minute and the 12 changes of pipes are im line or not Phe nt 1 
to position by scraping and drawn firt 


ily work speed from 42 to 312 revolutions per spherical and it will adjust itselt he 





into position by bolts, thus preventing the minute. The 12 rates of table feed range pipe even 1 gh the pipe may b f 
possibility of the operator clamping the from 8 to 100 inches per minute. The line by several degreé 
slide by tightening the gib screws if automatic cross-feed has a range from This fitting is being made in all sizes 
after years of service it becomes necessary 0.00025 to 0.004 inch at ‘each reversal of trol 1 to 10 inches by the Jeffersor 
to compensate for wear of the sliding sur- _ tabl The wheels used are 16 inches Union Compa Lexington, Mass 
face, it miay be readily done by removing diameter and I or 1 inches face Th 
the gib and scraping its upper surtac« net weight of the machine 1s about 5050 
The spindle which carries the grinding pounds A Pipe Threading and Cutting- 
ogee — . —_— on n ? oy s, is off Machine 
Or one diame r througnout and of heay ms 6 , 
seupections ter tls slac of wachine. Ai A Fitting for Heavy Work - 
oil chamber around the bearings supplies - f 
abundant lubrication; these bearings ar The line cut shows ew flange union g j f 
self-alining and adjustable for wear designed for heavy work. It is made of 2 . 
thrust of the spindle is taken by two co the verv best qualitv of air-furnace mal chit show t di it ( 
vex washers which insure proper ali leable iron. It has » oot from drawn ' ily cl to motor dri ¢ 
ment with the spindle. The headstock 1s ‘rass tubing. so that it is free fron nd ‘ 
very heavy and rigid, and attenti 
be called to the wide belt provides I } t] Iront 
driving as indicated by the pulley show: eing 
in the engraving. The work is carried t Ip ¢ 
dead centers mounted in the headst 
and the footstock The headstock an 
footstock slide on ways on the swivel table 
nd are clamped by levers, as shown 1n thi 
front view, which also shows the univet ¢ { . 
back rests which are capable of deli ¢ 
adjustments and used for supporting | 
slender work or splined shafts 
[he machine rests on three bearings ¢ 
the floor The water tank for the ma i ¢ 
chine has a capacity of 18 gallons I 
pump is of the vertical type employed r 


al! the grinding machines made by this 
company, the pump bearing being above 








the level of the water. The general pri 


portions of the machine are such as t \ FITTING FOR HEAVY WORK The «di Is | 
t 























riIG. I. 2) ro 8-INCH PIP 


MACHINE t , HE > N } ‘ N 


adapt it for grinding lathe spindles, mill- or blow holes so common in cast brass. It the w 


ing-machine spindles, gear-cutter spindles, is forced under pressure into an annular mitting a tting-off . 

and, in fact, all heavy work within its recess, after which a spherical seat 1s cut’ inches for 1 work k 
capacity. It swings workup to 8 inches in’ to receive the ball face of the opposite tor making : sis 
diameter and 36 inches in length. The member The faces are ground, making front of ft perator s is 
swivel table which rests on the sliding a tight joint under pressure as high as_ scale on the f f g 
table, can be readily set at an angle with 3000 pounds e front ring is 

the ways for grinding tapers The scale It will be noticed that the brass ring 1s vung exposing 

reads to 8 degrees and 3'% inches taper. set within the iron away from the inner ¢ g 


per toot Ihe six changes of wheel-spin bore of the fitting. It makes no differ cilitat t ‘ ' 
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FRONT OF GRINDER 


t 


chasers. The operator has the option of 


ising the dic head either opened or 


closed for removing or inserting the chas 


ers [he cams are not made a part of 


thie ring, but are of steel, each cam being 
separate and inserted into the ring, mak 
ing replacement possible and not necessi 
tating the closing down of the machine 
should a cam become worn or_ broke 
[he chasers are interchangeable and any 
one chaser in a set can be replaced with 
ut reference to the balance of the 
chasers. 

The machine is manufactured by th 
Manufacturing 


Stoever Foundry and 


Company, Myerstown, Penn 





A Grinder 


The halftones show front and rear Views 
of one size of a new line of grinding ma 
chines which are being built in five sizes 
by the St. Louis Machine Tool Company, 
St. Louis, Mo In these grinders the 
arbors are of larger diameter than usual 
and are made of 0.50 carbon steel. They 

square threads, two pitches coarser 
than standard lhe boxes are lined with 


friction metal, are self-oiling, and are 


four diameters in lenet] [he rest arms 
irved, permitting a shorter fork tl 
vhi traicht ul re used, whi 
1 f | tage when large work is to | 
d lhe pan | che below t 
LS¢ f the machine, giving mor 
u ual Phe machines can b | d 
either with without the self-contained 


intershaft shown lhe lower halves of 
the boxes of the countershafts are cast 
, 


with a lug This lug is pivoted to the col 


umn The top half of both boxes are 


REAR OF GRINDER 


ast in one piece, as shown, with a heavy 
1 1 ] 


loop passing over the driving pulley. This 


loop is provided with a lug which passes 
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beneath the projecting lug on the column. 
The lug on the column is provided with 
an adjusting screw which forms a belt 
tightener. 
in the lugs at the rear of the column and 


By loosening the two screws 


screwing down on the adjusting screw, 
both the grinder belt and the belt from the 
line shaft are tightened simultaneously. 





A Cutting-off Machine with an 
Abrasive Wheel 


As will be seen, the base and head of 
the machine shown in the illustrations are 
very similar to those of small tool grind 
ers now on the market. The cutting is 
done by a special abrasive wheel, made of 


carborundum, 1t inches in diameter by 
3/32 of an inch in thickness which runs at 
a speed of 4000 revolutions per minute 
The table of the machine is pivoted so 
that it will swing and is operated by a 
lever. The stock to be cut is secured to 
this table by means of a cam lever which 
Adjustable 
stops are also provided which gage the 
length and depth of cut accurately. The 


holds it securely in_ place. 


machine will cut any kind of stock, such 
as air hardening steel (which heretofore 


has had to be notched and broken), brass 
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tubing, flexible tubing 


without a filling of rubber, 


copper or other 


either with or 
webbing or woven wire, étc., and makes 


smooth cut without burs. A 5/16-inch 


square 


s eel can be 


bar of either high-speed or carbon 


cut in five seconds and a 


bar in 10 seconds without drawing 
Steel, nickel or brass tubing 


diameter can be cut off in 


the temper 

inch in 

two seconds lea 

bur. Vhe 
stock up 


and 1S made by the S 


ving a true clean end with 
weighs 200 


out any machine 


pounds, will cut to 24 inches 


in diameter 


Manufacturing ( 


ick 


+ 


] 
i 
‘ompany, Springfield, V 





A New Type of Pyrometer 





accompanying illustration shows 


Che 
pyrometer which is the recent product of 
the Leeds & Northrup Company, of 4901 


Stenton avenue, Philadelphia, Penn. Th« 














| 
| 
i 
| 
' 
\ NEW TYPE OF PYROMETE! 
instrument depends for its working up 
tl hange in the electrical resistan 
platinum under riations of 
perature In addition to the bulb w 
ntains the platinum and which 1s 
rted in the furnace, the instrument 
sts of two parts, an indicator | 
tlector. Of these the first only gives t 
actual temperature o1! the furnace lr) 
deflector shows, not the ctual tempera 
ire of the furnace, but whether or no it 
is the desired temperature lo this end 
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with worm gear and pinion on the 


All bevel and 


it contains an adjustable index which may rank 


be adjusted to any temperature desired, rack miter gears have 


the position of the needle above or b W plat \ll el n< Te furnished 

this index telling whether the temperature with tail nuts. Hight over all, 77 inch 

is too high or too low, and how much. floor spa 84x58 table d ter 

[he indicator is, of course, used in con S inch to t center of a 21% 

nection with exact temperature of deter inch circ] net weight, 1450 pounds 

minations but the workm t the f lhes re built by the R t 
ce may or may t see it, as desired son Drill l, Tool Compan Buffal 





that the deflector tells workman } — — 

what he wants to know, it makes feasible Multiple Spindle Drilling Machine 
Lit st ta re coarsely g 

ted scale than the customary < ( ; ; 

lor Whereas with t ( mary I ; Tu na ' 

struction the leneth of this scal ct b cl S ce gear W! 
vided Ss to indicat the « re 1 g { inte il 
i the instrument, in tl present \! . tes b 
lay be graduated ntain only the \ ' 

iation of temperature to be anticipate ( 

the furnace. That is, whereas th nl om 
ns tion involves the division of tl 

scale to give eadings I! m ot 2000 «di u bs . , = 

J re ngie 

grees, tne lew met | Ss this enti! 

ength I Sc ile t given to a rang : 

no mof;r than 500 ven 200 degrees tl 

l dic 1 eing It I I t tim 

. irs 


A 22-inch Dnilling and Tapping 


Machine 




















| lumn is bolted t s 
provided with a_ back-support  bracl 
The drive is by 2 belt. | tep 
mes of large diamet i used 
k gears can be thrown in ut whil 
ichine is in moti Che feed is geared 
ind has 24 « a spindle is 1 
inches diameter in t ull with a squat 
through the crown gear to equalize t 
drive [he machine is furnished with 
wheel, lever and power feed and automat 
stop. TI! <nee 1s | lowered | 
J 
\ DRILLING AN NG } NI gs Ww ca 








goo 


Holes 


may be drilled accurately without the use 


be readily replaced when worn. 


of a jig, by using short drills, and drilled 


or punched holes may also be reamed and 
countersunk without a jig, although pr 


vision is made for wsing a jig when re 


quired he work table may be operated 
either by a hand wheel or lever connected 
to a pimion and rack and an adjustabk 
regulating the depth 
of drilling \ screw adjustment is also 
provided for independently setting each 


spindle in the required vertical position 


[wo sizes of the machine are made: the 
larger is adapted for clock and _ similar 
wi ] \¢ 1g} oO p 17 d ad ad 
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A Reducing Gear 


[his device is of the spur-gear type and 
is built with speed reductions from 8 to 
I up to as high as 60 to 1; beyond this the 
makers advise the use of a worm-geared 
type of reduction gear made by them 

By referring to the cut it will be seen 
that the device is neat, compact and mo 
tor-like in appearance 

On the end of the high-speed shaft A 
is a pinion B which meshes with the idlers 
C, of which there are four equally spaced, 


but which, of course, do not show in th 























4 REDUCING GEAR 


with any number of spindles up to 14, 
these drilling in any position within a 
6-inch circle lhe smaller or watch size 
weighs 50 pounds, is fitted with any num 
ber of spindles up to eight, and will drill 
inside of a 3 neh circle. In the larger 
machine, ball bearings are used for end 
thrust, but these are not necessary in the 
small size. The drive of the larger drill 
is through spiral gears so that the ma 
chine can be belted direct from the coun 
ter, while in the smaller machine the drive 
is direct from the central gear shaft by a 
quarter-turn belt from the countershaft 
The machines are made by the Waltham 
Machine Works, Waltham, Mass 


sectional cut lhe idlers C engage with 
the internal gear )) which has a spur pin- 
1i0n formed on its hub at E. From E mo- 
tion is transmitted through F to the hub 
of which the gear G is secured. G en 
gages with the internal gear H, keyed to 
the low-speed shaft /. A central web J 
acts as an inboard support for the slow 
speed shaft 

[he internal gears rotate in oil, lift it 
up and flood the working parts with lu 
bricant 

These reducing gears are now built in 
seven sizes, to transmit from 1 to 50 
horsepower, by Foote Brothers Gear and 
Machine Company, Chicago, II] 
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A New High Power Milling 
Cutter 


As with the rivalry between the armor 
plate and the projectile, so the machine 
and the cutter are each trying to outdo the 
other. Having designed a high-power mill- 
ing machine it w next necessary to get 
a cutter that would stand up to the work 
which this made possibl So the Cin 
Milling 


signed a cutter and with the cooperation 


cinnati Machine Company de- 


the Union Twist Drill Company are 

















FRONT VIEW OF CUTTER 




















FIG. 2. BACK VIEW OF CUTTER 
now using and supplying the cutters 
shown in Figs. 1 and 2 

This has a machine-steel body and back 
ing ring, which is held in place by thé 
large fillister-head screws. The cutters ar 
set with a rake of 15 degrees with thé 
edge of the blank, while the cutting faces 
have a radial rake of degrees. Eac 


cutter 1s '%x1'4 inches,.-is a snug fit in 


the body and is fastened by the flattened 
taper pin in front of the cutting edge 
the position being adjusted by the small 
screws at the back Ihe holes at th 
hack allow the taper pins to be readily 


ke oscne d 
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It will be noted that the thread inside An Improvised Internal Grinder f 4000 revolutions per minute which was 
the cutter is quintuple and of a very tast enough to do a good job 
coarse pitch. This was decided on after [he saws were clamped to drill-press 


1 


several unpleasant experiences with the . ; ble on drill rod parallels, and centered 


cutters being forced on so tightly by th y plug from spindl In this way 1/32 
working pressure, that it was necessary | Some time ago it | ime necessary t inch was ground out of hole in about 15 
remove the spindle to a lathe and cut the’ enlarge the holes of number of 18-inch minutes [he fixture made for carrying 
cutter body away to get it off. This gives diameter high-speed steel circular saws. the grinding wheel almost explains itself 
some idea of the power necessary to drive None of the shops applied to were in a_ the cross movement being tained from 
a cutter to do its maximum work position to do this job, as the saws were’ the-slide on the end ly} spindle was 
The angle of the quintuple thread now larger than any grinding fixture they had. run slow enough to allow for adjustment 
: ‘ eing easily m 1 th 
vith w l, is fed wn by 

| ume! th 
- 1 ore ' ost 

i 
‘ | c 


The Supply and Machinery Manu- 
facturers and Dealers’ As- 
sociations. Pittsburg Coa 


vention 

















——— 


FIG. 3. NICKEL-CHROME STEEL CHIPS onan on dis —s 
FULL SIZE niger! sages 

Resolve That it ense of this 

let the others carry the cut through. This ' int meeting of the Nat Supply 
cutter ran 14 revolutions per minute at a \ i ~ ’ d Machinery Deale: (ss t and 
feed of 12'4 inches per minute and a cut | ' ( Am« n § l Machin ry 
3/16 inch deep on a piece 334 inches wide LZ] { lanufacturers \ssociatior that the 
by 20 inches long. Ten horsepower was ~-- | a ! lizat ot cr s is t only 





required to do the work. i ae | i possible but imperative for the neral 


In this connection it is interesting to } velfare of not only the manufa l 
note that it is strongly advised that the = cas dealer, but also tl suming | 
corners of these blades do not have mors ERY We, therefore, petition t hair to ap 
than '%-inch radius as much better r : t ership s] 
sults are obtained under these conditions ; vi equally « DOs th manufactur 


A larger corner seems to dull more 2. THE HEAD CARRYIN HE GRINI rs and dealers, w lut shall t 
quickly, which means that an enormous NG HI further invest 

end pressure is the result, in some cases An entire session of the Dealers’ Ass 

being sufficient to force the backing ring device illustrated | with was 1 | nd iation WwW ted 1 e sul f 
off, which means the breaking of all the used on an ordinat lrill press A drum 1 tools, tl f su t of dis 
holding screws. The chips, which are 1 f wood 8 inches 1 ameter was turned Ssio1 ng an increase of tl 

produced full size tell the story of what with a 2-inch diameter driving end \ ns paid, tl rs ad\ ting 


the ‘cutter and machine will do and the = strap with pointed set screws for centers I t , 


cutter failures indicate that the machine is was clamped on fra f 24-inch dril rring 
ahead at the present tin press, the drum was driven at next tast rignt uss PN, 
—— est speed ‘ » thal . vine 
The iron-ore supply of the United States over two small grooved wheels which 1 n should be 1 to t aler 
is estimated at 4,785,000,000 long tons, and were also fastened to frat f press. T] g tio r t la wl 
the production of iron ore of the intry mery wheel on tool was then belted up 1 ld is finally installed. the 
in 1907 Was 52,000,000 tons with drum, giving a1 pproximate speed ttleme f ] ns between dealers 
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being left to them with the understanding 
that in cases when one dealer sells in the 
territory of another he shall have no 
claim fo the commission unless he has 
made a prior arrangement with the dealer 
occupying that territory 

The maintaining of prices by manufa 
turers during the prevailing depression 
was referred to approvingly by the dealers 
who, because of goods on hand, would 


have been large losers had reductions been 


mace 

Resolutions were passed deprecating 
further agitation against the railroads of 
the country, except in such cases as “after 


ireful consideration it may be found im 


rative for the protection of the publu 
interests.’ The resolutions also pointed 
ut to. the ilroads that the bringing 
about of a cessation of hostile legislation 


lies largely with them through their adop 
1 1 ] 


t “that courteous and considerate 
ittenti which every ther business orf 
gan tol 1ust extend in order to secure 


nd hold the good will and support of its 


Resolutions in opposition to the estab 
lishment of a parcels post and advocating 
the reduction of a rate of postage on 
ers to 1 cent were also passed 
Association, John 


American Injector Company, 


Of the Manufacturers’ 
Prix, of the 
ldetroit, Mich., was elected president and 
f the Dealers’ Association, W. M. Patti 

m, of the W. M 


pany, Cleveland, Ohio, was elected to the 


Pattison Supply Com 


same oftices 


Working Exhibition of a Sellers 
Car Wheel Lathe 

On Saturday afternoon, May 15, Wall 

iam Sellers & Co, Philadelphia, 


entertained invited 


Penn., 
about 75 


guests at 


luncheon, and then exhibited one of their 


new, extra high-power car-wheel lathes in 
iperation This machine is a recent di 
velopment following some of the import 
nt and demonstrated features of the 
driving-wheel lathe that was brought out 
; 

bout car ag 


ng the exhuibitior It was stated by s 

rf tl railw men that the qualitv of the 
vork rodu adioa ra d_ bette t thie 
Vel milat vor] d e i 1 ‘ 


Some Tests of Jessop Ark High- 


speed Steel—Erratum 


I or I the ti lat] 
how in halftor d referred to in the 
text of the articl ider this title ] 

ed on q row ref | 


product of tl Niles-Bement-Pond 


ompany. The make if the lathe should 
ve been given as Wm. Sellers & ( 
lenneacwennd 
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American Foundrymen’s Association 


The 14th annual convention of the 


\merican Foundrymen’s Association was 


held in Cincinnati, O., May 18-20, with 
the Hotel Sinton as headquarters. 

The meeting was avell attended and the 
program unusually attractive. A very 
thorough report of the committee on the 
prevention of accidents was _ presented, 
and numerous papers dealing with foun- 
dry problems and processes were read 
and well received he following officers 
were elected for the ensuing year: Presi 


Waterfall, Russell Wheel 
Company, Detroit, Mich 


dent, Arthur T 
and loundry 

vice-president, first district, F. B. larns 
MecLagon Foundry Company, New 
district, Walte: 
Philadelphia, 
Shear, 


foundry and Construc- 


worth, 
Haven, Conn.; second 
Wood, R. D. Wood & Co., 
Penn.; third district, Joseph 1 
Pittsburg Valve, 
tion Company, Pittsburg, Penn.; fourth 
William Gilbert, Buckeye 
dry Company, Cincinnati, O.; fifth dis 
trict, Eugene W. Smith, Crane Company, 
Chicago, Ill.; sixth district, J. W. Sheriff, 
Sheriff's Manufacturing Company, Mil 
, Wis.; seventh district, Alfred E 
Howell, Phillips & Berttorf Manufactur- 
ing Companv, Nashville, Tenn.: eighth 
district, A. Fk. N. Clare, Clare Stove Com 


, 
Preston, Ont 


district, Foun 


waukee 


pany, ; ; secretary-treasurer, 
Dr. Richard Moldenke, Watchung, N. J 





Forthcoming Meetings 


American Hardware Manufacturers As 
sociation, joint convention with Northern 
Hardware Jobbers Association, Pittsburg, 
Penn., June 9-11, headquarters, Hotel Schen 
ley F. D. Mitchell, secretary, 309 Broad 
way, New York City 

Engineers Society of Pennsylvania, first 
annual convention, Harrisburg, Penn., June 
9-10-11, headquarters, Capitol building; E. R. 
Dasher, secretary 

Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic City, 
N. J Jos. W. Taylor, secretary, Old Colony 
building, Chicago, II! 

Master Car Builders Association, annual 
convention, June 21-23, Atlantic City, N. J 
Jos. W. Taylor, secretary, Old Colony build 
ing, Chicago, II) 

American Society of Testing Materials, an 
nual meeting, June 29, Atlantic City, N. J 
Edgar Marburg, secretary, University of Penn 
sylvania, Philadelphia, Penn 





Business Items 


Lhe (inet l Ball Crank Compan is 
0 nto t ‘ quartel i , ! ind Jané 
ee ( int Ohio 
Phe Wane ble l¢ Manufac il Co 
pra i opened an office i 1 ‘ Colo 
ocated I he Ideal buildin | rhe ottice 
irge of ©. H. Da {sor oO e EKlectri 
Manufacture Sale Compal! M David 
on wil ave charge of the Wagner co pans 
busine n Colorado, New Mexico, Utah, Mor 
tana and eastern Idaho 
rh Youngstown Sheet ind Tube Com 


pans Youngstown, Ohio, has added to its 


HOO horsepows of Crocker-Wheeler motors 


N nstalling “horsepower synchronous 


moto ivvregating 655 hersepowet! of the 


Ind has placed an order for 21 Form W 


motor iggregating 655 horsepower, of the 
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type developed by the Crocker-Wheeler Com 
pany for rolling-mill process. 

* The Warner & Swasey Co. has just purchased 
the unoccupied half of the Brown & Sharpe 
lot on Washington boulevard, Chicago, and 
will at once erect a building for its Chicago 
office, with large showrooms for the display 
of its complete line of machine tools. The 
lot has a frontage of 75 feet, the same as that 
of the Brown & Sharpe store which it adjoins 
and the Warner & Swasey building will be of 
the same hight and general dimensions 4 as 
Brown & Sharpe's. 





Business Opportunities 


rhe Rumford Falls (Me 


building a new power house 


Power Company is 


rhe Heinze Electric Company, Lowell, Mass 


s building an addition to plant. > 
rhe Falk Company, Milwaukee, Wis s 


building an addition to foundry 


rhe Universal Boring Machine Compan) 


Hudson, Mass., will enlarge plant 

rhe Lumen Bearing Company, Buffalo, N. \ 
will build a foundry addition to plant. 

rhe plant of the Utica (Ohio) Glass Company 
was destroved by fire It will be rebuilt 

The Grimes Milling Company, Salisbury, N. ¢ 
contemplates installing new Corliss engine 
Planing Mill, Madison, Wi- 
Loss, over $100,000 


The  Findorf 
was destroved by fire 

The Locomobile Company of America, Bridge 
port, Conn., is planning to erect an addition 
Attleboro, Ma 
jewelry manufacturer, will erect a new factor 


The Leach & Garver Co., 


The Hupp Motor Car Company, Detroit, Mi 
has let contract for the erection of a new plant 

rhe Canadian Kodak Company, Toront 
Can., will erect a new $50,000 factory and war 
house. 

The West Hampton (L. 1.) Ice Compar 
is erecting a new building for-its new 15-ton ice 
plant 

Che Wright Brothers will establish a factory 
at Dayton, Ohio, for the manufacture of aero 
planes. 

Rogers & Acker, Bridgehampton, N. \Y 
have opened a garage and will install new ma 
chinery. 

The plant of the Lake Chelan Box Compan 
Chelan, Wash., was destroyed by fire Los> 
$25,001 

Fire destroved the plant of the Beamer Hand 
Manor, Penn., 


Company causing a loss of 


$ 100.000, 


The Clark & Baker Co., Ilion, N. Y., will ere« 


a new building for cabinet work Electric pow 
will be used 
E. N. Smith, Peoria, IIL., 


& Carpenter, has secured permit 


formerly of Smit 
for a one-sto 
machine shop. 

The General Fire Extinguisher Compan 
Providence R l vill erect a new plant 
Warren, Ohio 
Machine Works is to er 


manulacture 


The Sterling Ill 
a new plant and will start the 


of automobiles 


rhe 1 Ingraham Clock Company Bristo 
Conn., is to erect a five-story addition as ve 
i i re bolle ho ‘ 

The City Manufacturing Company Ne 
Bedford, Mass., is to erect an addition to n 


ind a new machine shop 

Geo. W. Swift, Jr., Bordentown, N. J., mar 
facturing machinery, will erect an ¢additior 
doubling capacity of plant. 

rhe Ramapo Iron Works Company, Niaga! 
Fall N. Y¥ 
tory on the Canadian side 


contemplates erecting a bran 


fac 
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vill 
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rhe Graton & Knight Manufacturing Com- and Accounts, Washington, D. C., will open Light and mediun veight machinery and 
pany, Worcester, Mass., making leather belting, the following bids June 8—Crane, pipe ex- duplicate parts built to orde tools, jigs, et 
MacCordy Mfg. Co Amsterdan N. ¥ 


ill erect a five-story addition panding and flanging machine (schedule 1272 


] Wi , l oO ‘ ufac > 1 ate 
bolts, lead smelting irnace, steel bars (sche@ule Vanted Firn ‘ manufacture duplicat 


The International SteamgPump Company, parts or the completed articles of a line of 


7 ‘ S¢ ( 1244 ) 1 fitt 5 ms 
f New York, is said to be preparing list of Loc4), wire nedule 12ld4 pipes and Hitting sma drop-forged tools on contract and in 
7 te - 1 > ' . +} } ‘ ‘ ies Ss sire to "6 
iachinery required for its various plants schedule 1274); June 22-— Engine lathe, bench yuantitl as desired Box 260, Am. Macu 
. . - grinder, crank shape irill pre drill chuck, A large Eneli fir of nachine-tool 
Geo.*£C. Christopher: &, Son, Wichita, Kan., : : porters havin how roor ne »m Gs 
ny = © threading tools chedule ~o. isk grinde Ta nie — . , —— Sean , wt 
vill erect a new plant for the manufacture of Britain, France Italy and Japar i int 
, , , two-spindle centering aching chedule 126 ood age ¢ fo i rhe “ oO ill 
tructural steel, mixers, stone machines, et 7 : ; = 
_ erecting drop-ha é irnace chedule 1264 Appl Box 180. AMERICA MACHINIST 
rhe Rogers & Hubbard Co Middletown Wanted-—Fro 00 to 1500 horsepowe 
—_—_——— . eet . . ’ ’ 
B. & W ite tube boil ' nits of 250 ho 


Conn., is said to be interested in a gas-produce! 


yutfit for a fertilizer plant at Portland, Cenn New Incorporations te er , BW Cal ae aan bY k Bu 


& Corbitt Buggy and Surrey Manufacturing ng, Pittsbu | 

Company, Henderson, N. C., is planning to estab- Or rf é t 

ish plant for the manufacture of automobiles, lhe Badger Envinee Compa Milwaukee — o ‘ ‘ , 
A. N. Bronstein, Polskay 8, Odessa, Russia Wis been Organize A. J. 5 ) Kk. I - 1 
ould like to correspond wit! inufacture ol Ma H. M. Mille ‘ > VU . . ‘ 

iardware, engineering tools, hand tools, machine Ihe Apalachicola (1 Manufactu r Con a os if ‘ — ’ ey se r . 

ools pany has been organized { = OUU ipita ! t ‘ t vl » I 


The Whiting Manufacturing Company, of New O Inanulacture DONE Dashe M. Brash, - 4 rfl Ww ; XN, Yo 


York silverware manulacturers lil LOcale pre it . 
n Bridgeport, Conn., where ne plant li be Phe Inter ol Metal Products Compa ’ a r 
rected Jersey Cit N. J eel? incorporated ell e1 1 The 
The American Mill and Lumber Compan $100,000 capil Incorporatol Ki I valde pecs ae a ae -_ “ ; 
Kugene Ore vill double capacit of planing ell, Pra! H. > ps W G. 4 Awe > tes “a 
ill New machinery to cost 6000 ill be fhe Vibrator Compa Buffalo. N. ¥ 
nstalled been incorporated to unufactul ule Bg - 
The Rogers, Pea Ridge and Northern Inte! and Ot lit at rie ‘ $10,000 . . Ol ‘ mens 
ban Railway will erect repair shop and powel! ee wha F > on irked h O7 Ut to | ) Mosse, ( 


plant at Rogers Ark Bryan Snyde! Rogers F. W. Zande qC 


The Cosmopolitan Engineering Con pany ot cago, ll et j ) i r Sit ® , 
uation é 
Pittsburg Penn vhich manulactures orna mnachine! hove t t Ca] $10,001 =) aul Ss ante 
ental and structural iron, will locate in Union Incorporato ( \. Ste oO I > La 
own, Penn. Boch s. T. Jo 
The foledo (Ohio Machine and Tool Con Phe Krauss Engine Compal Ne Yo 
in hich recentl nstalled some new tools has bee! po ‘ lo ‘ Po 
now in the market for four additional lathes mnachinel leu ‘ Ca} oro ‘ 
24-inches and 2S-inche $25,000 Incorporato l Krau K ‘ ‘ 
Mx ino! d J t ~ . t ‘ t t 
The Oxford Paper Company, Rumford Falls Ic Khinno J Hi Ea atisfa easo yee ans Ny 
Me is erecting a Mme buildiz 0 ‘ sed oO L hee Da sale I ( Com le ‘ Yo Oo efe \ Ml 
the production of bleaching fluid klectric 1 N J i bee orporate Ca] . 
,otors are to be used $50,000 Incorporato W H Rees, ( i roo , , . : 
: ‘ Rurode anufactuie il here \ ‘ LON Tr M 
Pittsburgh Plate Gila Compan Frick“ Kelly, Geo Ww. 1 ‘ “ . ' . 6, A 
atetyv razol and ap) ince Me il 1 ‘ 
building, Pittsburgh, Penn., is in the arket . ape acs ; - 


for B. & W iter-tube boilers from 500 to 1500- Phe Wate in-Waterbu Company, of Bu.- AME! . M < we 
} alo, N. Y ha been incorporated to manie 


orsepower in unit of LoU-horsepower ea 
’ l ctul e.~ 1Tis ul | ‘ \ le th { i 
Bids will be received at the U. 3. Enginee! - . : ; Want 
(ftice, Pittsburg, Pent ip to 12 o'clock noor _ SIVO, OM Incorporato I . Pease, ef ¢ ‘ 
J it \\ i (Co é ‘ ‘ ‘ t 
June 9, for furnishing and installing a wate! Pr. i . ; “ > - , 


power air-compressor plant at Brownsville 





Ihe Strut he Ohio Furnace Compal 
10 build a modern blast funace, with kD Want Advert tS position. 
) " I 
Olst pig machine and other equipment to ver isemen S , 
nvolve an € xpendit ire of nearly $1,000,000 we 
Rate 25 } 1 
. 
rhe Century Manufacturing Compan ol ? mah \ 
New York, making gas stoves, et has bought ule "7 Cupy ‘ , rre ‘ 
site in (¢#gdensburg N. ¥ for a branch plant sddressed to : ips H ; . . . 
or the manufacture of motor-boat specialthk nis may ] j 
Anders Hellstron 30) Ssodra Stror vyatal st . ] . \ 
Norrkoping, Sweden, about to i n b me y \ . 
s inquiring for general machinery, agrmicultura tye ng ang 
} belle pa} Rox ~ \ Ml 
nachinery, pulp, paper and pumping machine 
etal boring machine! P { o } 
\ M 
The Hampton Roads Cutle Compal No . 
i 
1 Va i ecent organized conce pre ) 
raring o erect a plant Chas I Ale ( | \ | 
ice president of the Norfolk Veneer Co W 
heer » ‘ 
s president of the new concern Miscellaneous ants 
\ \ r ( 
Ihe Pullman Compan Chicago, | ‘ 1 . " ~ ‘ I & S R 
ome time ago erected a building in which the We bu rr pa Oo ) rad pate { on ‘ > a 
ianufacture of steel cals as started i VOW i e or to 1s 2s \Mi M . 
start the erection of additional buildings, to in Hand po 
ome ‘ & D ~ 
clude two erecting shops, power houst reight ir ul i I \ : 
shop, brass found and fin‘shing shoy is Accurate a inst wore ' 
a ae” re - | anu ww. W.HLN \ MI - 
said about $3,000,000 will be spent 
‘ ’ 
The Navy Department, Bure 1 of Supplies elect u oO " ( N \ 
y J uf 
ind Accounts, Washington, I). ¢ will open \ 
' \ ‘ ) 
the following ids June 1——copper (sched : 
u i >» Dre ~ 
ile 1279), ferrosilicon, ferromanganese, pig 126. Amt CAN MAcn ~ . \ - 
on german silver (schedule 1282 » Jume Special , P , x \I 
S-- wate heaters schedule 1295) eather achine 0 ‘ AUT x Box 
: t J. I 0 & Ne N 
packing, gate valves (schedule 1292), files ' - a \ 
achime le yrrba ‘ \ ‘ 
air hose rass wood screws (schedule 1291 coe , .\ - 


The Na Department Bureau of Supplic Frankford Ave I t i R, \ \1 








64 


Progressive machine shop and factory super 
intendént; very successful organizer and cos 
reducer; wants to change 
Box 246, AMERICAN MACHINIST 


echnical man, A-1 mechanic with 11 years’ 


Location immaterial. 


AMERICAN MACHINIST 


who thoroughly understands his business 1s 
Location in city of 30,000 people. 
Concern is now producing 25 engines per day. 
whether married or 
single; also salary expected. Box 218, Am. Ma. 


t desired. 


State fully experience, 


draftmg room experience, wishes position MARYLAND 


Four years as executive in two departments 


Box 252, AMERICAN MACHINIST 
Engineer, 30 years old, technical 
desires position as works manager or super 





intendent; four years’ shop and drafting; 
fcur vears instailing cost and shop systems 


tox 257, AMERICAN MACHINIST. 


and engineering experience, thoroughly up-to State age, experience and salary expected. 
date, wants to correspond with progressive Only men now employed need apply. Apply 
firm on the Pacifie coast ‘xcellent training to Box 238, AMERICAN MACHINIST 


on exact work and economical 
good executive: energetic and iat worker 
tox 256, AMERICAN MACHINIST 


OHIO of special machine tools rhis is a fine opening 
for an honest, conscientious mechanic who has 
birst-cla planer hand wants responsible had good training in progressive up-to-date 
position ‘apable of handling gang of men shops Box 244, AMERICAN MACHINIST 
with good results 30x 217, AMERICAN MACH Wanted—Foreman for drop forge depart- 
Superintendent of factory doing sheet-metal ment in large manufacturing? plant Must be 
stamp or building light and medium ma ip and coming and produce ‘Tesults Prefer 
cehiners long, practical experience handling tian who has also had experience in the making 
this kind of work energetic, reliable and of dies and knows what to do to rectifV errors 
hustle now emploved in similar capacity in trying out ofl the Suriie Splendid oppor- 
prefer place where the right man could take tunity for the, right man Address, giving 
financial interest Box 259. AMER. Macu qualification oF. AMERICAN MACHINIST 
PENNSYLVANIA MICHIGAN 
College graduate, 13 years’ experience? chief First-class cost man for automobile axle fac 
draftsman, estimator and practical tematizel tory Wanted onl good man of experience 
desires change 30x 250. AMERICAN MACH in this line of work. Good chance for advance 
Mechanical engineet! 31 veal ai ; = in position and salary Box 199. AMER. MAcH 
naan cad uekanladions i EE on sademmeitians 12 Wanted--A man capable of handling 
eal experience as desicner, chief draftsman screw-machine department of about 40 ma 
and @superintendent Expert on special ma chines consisting of National-Acme auto 
chinery Experienced and qualified to direct matics, Jones & Lamson and hand screw ma 
work and handle men Understands factory chines, to act as assistant foreman _We want 
and construction gang organization, shop pro a man who has had good practical training on 
duction and economy l open for position as . good class of work. Will pay good wages 
Rox 230, AMERICAN MACHINIS1 


mechanical engineer o uperintendent of con 


str tio best Of reference Box 232, AM Ma. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else 
CANADA 

Mechanical engineer wanted for charge of 
designing and drafting office for large engi 
neering works Give experience Address Box 
249, AMERICAN MACHINIST 

Mechanical engineer wanted to take charge 
of outside construction. Give experience Box 
248, AMERICAN MACHINIST 

CONNECTICUT 

Wanted —Six first-class die makers on buckle 
work Permanent positions for good men 
Apply to Robert N. Bassett Co., Derby, Conn 

ILLINOIS 

Wanted —General foreman or assistant super- 
intendent by an old established concern making 
high-grade stationary gasolene engines Must 
be experienced on this class of work, but also 
must be man who thoroughly understands 


aduate, 


production ; 


Box§247,* AMERICAN MACHINIST 


MASSACHUSETTS 


NEW JERSEY 


Wanted— Representatives in different locali- 
ties to handle the well known line of Reeves 
engines, and 
Reeves-Graef marine and stationary gas, gaso- 
lene and producer gas engines In answering 
rrenton Engine Company, Tren- 


compound and = simple steam 


write fully 
ton, N be 


NEW YORK 


Wanted by July 1, first-class lathe hands, 
screw-machine hands, milling-machine hands, 
toolmakers and motor assemblers Maxwell- 
Briscoe Motor Co., Tarrytown, N. ¥ 


Wanted \ few draftsmen familiar with 
switchboards and station lay-outs Apply ‘“ En- 
gineer in Charge,’’ Drafting Department, General 
Electric Company, Schenectady 

Wanted —Draftsmen capable of designing 
gauges and tools for small interchangeable 
parts. State age, experience and salary ex- 
pected Address “‘ Instruments AMER. MAcu 

Wanted —Foreman for a large sheet-metal 
department Practical man with experience 
in designing of large dies for blanking and 
forming automobile bodies, sheet-metal fur- 
niture and other large ‘stampings; must be 
a man of executive ability and capable of taking 


Wanted—tThree or four first-class drafts- 
men on heavy machinery and marine engines. 


Wanted—Man capable of taking charge 
of steam plant and mill repairs in large paper 
Mechanical engineer, $32, 12 years’ shop mill in New Englantli Seven days a week. 


We are looking for a general foreman ofma- 
chine shop to act as assistant superintendent 
in factory building the highest possible grade 


May 27, 1909. 


OHIO 

Wanted—Draftsman experienced on Corliss 
and pumping engines. State age, experience 
and salary expected. Good opportunity to 
advance. Location, Ohio town of 6000. Ad- 
dress ‘“‘Engineers,’’ care AMERICAN MACHINIST. 

Assistant foreman for a machine shop manu- 
facturing transmission, conveying and general 
machinery. Man experienced in modern meth- 
ods, including thorough training in feeds and 
speeds. Only live capable man need apply. 
Give full details of experience, wages and posi- 
tions previously held, naming employers in 
first letter. All information held strictly con- 
fidential. Immediate opening. Box 242, Am. M. 

Head Draftsman—Man experienced in gen- 
eral machinery To work on board and handle 
six ten under general instructions of chief 
engineer. Experience absolutely essential on 
jig work and general design Further, experi- 
ence in transmission, conveying, gears, etc. 
preferred. Good opportunity for live, capable 
man Give full details of experience, salary 
expected and positions previously held, naming 
employers in first letter All information 
held strictly confidential Immediate opening 
Box 241, AMERICAN MACHINIST 

PENNSYLVANIA 

Wanted—Experienced cost clerk for auto 
mobile factory Give references and _= state 
salary expected. Box 234, AMERICAN MACH. 

Wanted several first-class tool and die 
makers on new tools, jigs, dies and fixtures 
Please state experience and wages expected 
Che Adder Machine Co., Wilkes-Barre, Pa 


For Sale 


For sale or Rent Iwo-story factory build- 
ing, 20xS0 feet A. J. Brunson, 149 Crescent 
Ave., Plainfield, N. J.q 

For Sale--An up-to-date small repair shop 
for repairing iron and steel. Shop now run- 
ning three men. Can be bought for $2000 
Box 245, AMERICAN MACHINIST 

Purchaser for No. 2§4Farwel milling machine 
Grant hobbing mache and Gisholt tool grinder 
all practically new and in A-1 condition Box 
243, AMERICAN MACHINIST. 

For Sale—United States and Canada can- 
opener patents. Device holds the can. Works 
perfect, very easy, opens 15 cans a minute 
Rovalty considered G kK Winchenbach, 
Waldoboro, Me. 


Elliot addressing machine, 22,000 stencil 
addresses, all machine tool users over the coun- 
try, list up-to-date, drawers, cabinets and full 
equipment. Good as new; sell at a_ bargain 
FF, W. Cook, 213 W. Spring St., Lima, Ohio. 

For Sale—One new Sarco patent boiler feed 
water meter, type E-7; capacity 66 gallon 
per minute; 3-inch pipe connections: good fo 
temperature 350 degrees, pressure 200 pounds 
The Union Metallic Cartridge Co., Bridgeport. 
Conn 

For Sale—Well established foundry and 
machine business in thriving town of six 
theusand; fully equipped; plenty of work 
Splendid opportunity for man with small cap- 




















rapid production, who is young and full of full charge of department Address Sheet ital to secure established business. Address 
energy and a thorough executive. Only a man Metal AMER. Macu ©. H. Ruggles, Hope, Ark. 
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